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SPECIAL REDUCED ALUMNI RATES 


ELEVENTH ANNUAL TOUR PROGRAM—1975 


I97S marks the eleventh year of operation 
for this unique program of tours, which visits 
some of the world's most fascinating areas and 
which is offered only to alumni of Harvard, 
Yale, Princeton, M.I.T., Cornell, Univ. of Penn¬ 
sylvania, Columbia, Dartmouth, and certain 
other distinguished universities and to members 
of their families. The tours are designed to take 
advantage of special reduced fares offered by 
leading scheduled airlines, fares which are 
usually available only to groups or in conjunc¬ 
tion with a qualified tour and which offer 
savings of as much as $500 over normal air 
fares In addition, special rales have been ob¬ 
tained from hotels and sightseeing companies. 

The tour program is consciously designed 
for persons who normally prefer to travel 
independently and covers areas where such 
persons will find it advantageous to travel with 
a group. The itineraries have been carefully con¬ 
structed to combine as much as possible the 
freedom of individual travel with the con¬ 
venience and savings of group travel. There is an 
avoidance of regimentation and an emphasis on 
leisure time, while a comprehensive program of 
sightseeing ensures a visit to all major points of 
interest. 

Each tour uses the best hotel available in 
every city, and hotel reservations are made as 
much as two years in advance in order to ensure 
the finest in accommodations. The hotels are 
listed by name in each tour brochure, together 
with a detailed day-by-day description of the 
tour itinerary. 

The unusual nature and background of the 
participants, the nature of the tour planning, 
and the quality of the arrangements make this a 
unique tour program which stands apart from 
the standard commercial tour offered to the 
general public. Inquiries for further details arc 
invited. 



THE ORIENT 

29 DAYS $2350 

A magnificent lour which unfolds the 
splendor and fascination of the Ear East at a 
comfortable and realistic pace. Eleven days arc 
devoted to the beauty of JAPAN, visiting the 
modern capital of TOKYO and the lovely 
EUJI-HAKONE NATIONAL PARK and placing 
special emphasis on the great “classical” city of 
KYOTO (where the splendor of ancient Japan 


has been carefully preserved), together with 
excursions to historic NARA, the great 
medieval shrine at NIKKO, and the giant 
Daibutsu at KAMAKURA. Also included are 
BANGKOK, with its glittering temples and 
palaces; the thriving metropolis of 
SINGAPORE, known as the “cross-roads of the 
East”; the glittering beauty of HONG KONG, 
with its stunning harbor and famous free-port 
shopping; and as a special highlight, the fabled 
island of BALI. Optional visits are also available 
to the ancient temples of ancient Java at 
JOGJAKARTA and to the art treasures of the 
Palace Museum at TAIPEI, on the island of 
Taiwan. Tour dates include special seasonal 
attractions such as the spring cherry blossoms 
and magnificent autumn foliage in Japan and 
some of the greatest yearly festivals in the Far 
East. Total cost is $2350 from California, with 
special rates from other points. Departures in 
March, April, May, June, July, September. 
October and November, 1975 (extra air fare for 
departures June through October). 



AEGEAN ADVENTURE 

23 DAYS $1875 

This original itinerary explores in depth the 
magnificent scenic, cultural and historic attrac¬ 
tions of Greece, the Aegean, and Asia Minor- 
not only the major cities but also the less 
accessible sites of ancient cities which have 
figured so prominently in the history of 
western civilization, complemented by a cruise 
to the beautiful islands of the Aegean Sea. 
Rarely has such an exciting collection of names 
and places been a.ssembled in a single 
itinerary-the classical city of ATHENS; the 
Byzantine and Ottoman splendor of 
ISTANBUL; the site of the oracle at DELPHI; 
the sanctuary and stadium at OLYMPIA, where 
the Olympic Games were first begun; the palace 
of Agamemnon at MYCENAE; the ruins of 
ancient TROY; the citadel of PERGAMUM; the 
marble city of EPHESUS; the ruins of SARDIS 
in Lydia, where the royal mint of the wealthy 
Croesus has recently been unearthed; as well as 
CORINTH, EPIDAUROS, IZMIR (Smyrna) the 
BOSPORUS and DARDANELLES. The cruise 
through the beautiful waters of the Aegean will 
visit such famous islands as CRETE with the 
Palace of Knossos; RHODES, noted for its great 
Crusader castles; the windmills of picturesque 
MYKONOS; and the charming islands of 


PATMOS and SANTORINI. Total cost is $1875 
from New York. Departures in April, May. 
July, August, September and October 1975 
(extra air fare for departures in July and 
August). 



MOGHUL ADVENTURE 

29 DAYS $2295 

An unusual opportunity to view the out¬ 
standing attractions of India and the splendon 
of ancient Persia, together with the once- 
forbidden mountain-kingdom of Nepal. Here is 
truly an exciting adventure: India’s ancient 
monuments in DELHI; the fabled beauty of 
KASHMIR amid the snow-clad Himalayas; the 
holy city of BANARAS on the sacred Rivet 
Ganges; the exotic temjiles of KHAJURAHO 
renowned AGRA, with the Taj Mahal and other 
celebrated monuments of the Moghul period 
such as the Agra Fort and the fabulous deserted 
city of Eatehpur Sikri; the walled “pink city” 
of JAIPUR, with an elephant ride at the Amber 
Fort; the unique and beautiful “lake city” of 
UDAIPUR; and a thrilling flight into the 
Himalayas to KATHMANDU, capital of 
NEPAL, where ancient palaces and temples 
abound in a land still relatively untouched by 
modern civilization. In PERSIA (Iran), the vial 
will include the great 5th century B.C. capital 
of Darius and Xerxes at PERSEPOLIS; the 
fabled Persian Renaissance city of ISFAHAN 
with its palaces, gardens, bazaar and famous 
tiled mosques; and the modem capital of 
TEHERAN. Outstanding accommodations 
include hotels that once were palaces of 
Maharajas. Total cost is $2295 from New York 
Departures in January, February, March 
August, September, October and Noveinbet 
1975. 

SOUTH AMERICA 

32 DAYS $2325 

From the towering peaks of the Andes to 
the vast interior reaches of the Amazon jungle 
this tour travels more than ten thousand mih' 
to explore the immense and fascinating conh. 
nent of South America: a brilliant collection of 
pre-Colombian gold and a vast undergrounil 
cathedral carved out of a centuries-old salt min' 
in BOGOTA; magnificent 16th cenluP 
churches and quaint Spanish colonial buildings 
in QUITO, with a drive past the snow-cappoo 









p ks of “Volcano Alley” to visit an Indian 
n iket; the great viceregal city of LIMA, 
fi nded by Pizarro, where one can still see 
P irro’s mummy and visit the dread Court of 
tl Inquisition; the ancient city of CUZCO, 
h h in the Andes, with an excursion to the 
f ulous “lost city” of MACHU PICCHU; 

I .mopolitan BUENOS AIRES, with its wide 
ets and parks and its colorful waterfront 
(■ irict along the River Plate; the beautiful 
^entine LAKE DISTRICT in the lower 
r I'hes of the Andes; the spectacular IGUASSU 
■ iLLS, on the mighty Parana River; the sun- 
. nched beaches, stunning mountains and 
Knificent harbor of RIO DE JANEIRO 
I insidered by many the most beautiful city in 
■ world); the ultra-modem new city of 
tASILIA; and the fascination of the vast 
lazon jungle, a thousand miles up river at 
ANAUS. Total cost is $2325 from Miami, 
th special rates from other cities. Optional 
and post tour visits to Panama and 
nezuela are available at no additional air 
e. Departures in January, February, April, 
ly, July, September, October and November 
75. 



THE SOUTH PACIFIC 

29 DAYS $2685 

An exceptional and comprehensive tour of 
AUSTRALIA and NEW ZEALAND, with 
optional visits to FIJI and TAHITI. Starting on 
ihe North Island of New Zealand, you will visit 
•he country’s major city of AUCKLAND, the 
breathtaking “Glowworm Grotto” at 
'^^AITOMO, and the Maori villages, boiling 
geysers and trout pools of ROTORUA, then fly 
•o New Zealand’s South Island to explore the 
startling beauty of the snow<apped 
SOUTHERN ALPS, including a flight in a 
specially-equipped ski plane to land on the 
Tasman Glacier, followed by the mountains and 
lakes of QUEENSTOWN with a visit to a sheep 


station and a thrilling jet-boat ride through the 
canyons of the Shotover River. Next, the 
haunting beauty of the fiords at MILFORD 
SOUND and TE ANAU, followed by the 
English charm of CHRISTCHURCH, garden 
city of the southern hemisphere. Then it’s on to 
Australia, the exciting and vibrant continent 
where the spirit of the “old west” combines 
with skyscrapers of the 20th century. You’ll see 
the lovely capital of CANBERRA, seek out the 
Victorian elegance of MELBOURNE, then fly 
over the vast desert into the interior and the 
real OUTBACK country to ALICE SPRINGS, 
where the ranches are so widely separated that 
school classes are conducted by radio, then 
explore the undersea wonders of the GREAT 
BARRIER REEF at CAIRNS, followed by a 
visit to SYDNEY, magnificently set on one of 
the world’s most beautiful harbors, to feel the 
dynamic forces which are pushing Australia 
ahead. Optional visits to Fiji and Tahiti are 
available. Total cost is $2685 from California. 
Departures in January, February, March, April, 
June, July, September, October and November 
1975. 



MEDITERRANEAN 

ODYSSEY 

22 DAYS $1695 

An unusual tour offering a wealth of 
treasures in the region of the Mediterranean, 
with visits to TUNISIA, the DALMATIAN 
COAST of YUGOSLAVIA and MALTA. 
Starting in TUNIS, the tour explores the coast 
and interior of Tunisia: the ruins of the famed 
ancient city of CARTHAGE as well as the ruins 
of extensive Roman cities such as DOUGGA, 
SBEITLA, THUBURBO MAJUS and the mag¬ 
nificent amphitheater of EL DJEM, historic 
Arab towns and cities such as NABEUL, 
HAMMAMET, SOUSSE and KAIROUAN, the 
caves of the troglodytes at M ATM AT A, beauti¬ 
ful beaches along the Mediterranean coast and 
on the “Isle of the Lotus Eaters” at DJERBA, 
and desert oases at GABES, TOZEUR and 
NEFTA. The beautiful DALMATIAN CpAST 
of Yugoslavia is represented by SPLIT, with its 
famed Palace of Diocletian, the charming 
ancient town of TROGIR nearby, and the 
splendid medieval walled city of DUBROVNIK, 
followed by MALTA, with its treasure house of 
17th and 18th century churches and palaces, 
where the Knights of St. John, driven from the 
Holy Land and from Rhodes, withstood the 
epic siege of the Turks and helped to decide the 
fate of Europe. Total cost is $1695 from New 
York. Departures in March, April, May, June, 
July, September and October, 1975 (additional 
air fare for departures in June and July). 


EAST AFRICA 

23 DAYS $2100 

An exciting, unforgettable luxury safari 
which covers East Africa from the wilderness of 
the interior to the tropics of the coast on the 
Indian Ocean; game viewing in the semi-desert of 
Kenya’s Northern Frontier district at SAM- 
BURU RESERVE; a night at world-famous 
TREETOPS in the ABERDARE NATIONAL 



PARK; the spectacular masses of pink flamingos 
at LAKE NAKURU; black-maned lions and 
multitudes of plains game in MASAI-MARA 
RESERVE; the vast stretches of the SEREN- 
GETl PLAINS, with leopard, cheetah and large 
prides of lions, as well as great herds of zebra, 
wildebeest, and impala; the permanent concen¬ 
trations of wildlife on the floor of the NGORON- 
GORO CRATER; tree-climbing lions and herds 
of elephant along the shores of LAKE MAN- 
YARA; and the beaches and tropical splendor of 
historic MOMBASA on the Indian Ocean, with 
its colorful old Arab quarter and great 16th 
century Portuguese fort, and with optional ex¬ 
cursions to LAMU or ZANZIBAR. The program 
also includes a visit to the famous excavations at 
OLDUVAI GORGE and special opportunities to 
see tribal dancing and the way of life of the 
Kikuyu and Masai tribes, as well as the great 
safari capital of NAIROBI. Optional post-tour 
extensions are also available to ETHIOPIA and 
the VICTORIA FALLS. Total cost is $2100 
from New York. Departures in January, Febru¬ 
ary, March, May, June, July, August, September, 
October, November and December 1975. 

• • * 

Rates include Jet Air, Deluxe 
Hotels, Most Meals, Sightseeing, 
Transfers, Tips and Taxes. 

Individual brochures on each tour 
are available, setting forth the 
detailed itinerary, departure dates, 
hotels used, and other relevant 
information. Departure dates for 
1976 are also available. 

For Full Details Contact: 

ALUMNI FLIGHTS ABROAD 
White Plains Plaza 
One North Broadway 
White Plains, N.Y. 10601 









^SIGjMA «FAVW(ITES 




THE MJ.T. CHAIR. A traditional favorite made of selected northern hard¬ 
woods and finished in satiny black with gold trim and gold M.l.T. crest. In 
all black or black with cherry arms. each 66.00 

Red and grey Duraleather Chair Cushion, foam filled. 12.00 

M.I.T. INSIGNIA TIE. A distinctive way to show off the M.l.T. shield. Fine 
quality polyester with repeat pattern on maroon or navy ground. 4" wide. 

6.00 

M.l.T. GLASSWARE. Fired-on silver Tech crest with chip-resisting platinum 
rim. Hi-ball, 1.90 each or 20.55 dozen; Double Old Fashioned, 2.00 each or 
21.60 dozen; Single Old Fashioned, 1.85 each or 21.60 dozen. 

PERSONALIZED PLAQUE. Cast bronze M.l.T. emblem mounted on solid 
walnut shield or rectangle. Available with bronze nameplate handsomely 
engraved with graduate's name and year of graduation. 25.95 

M.l.T. PLAQUE without nameplate. 21 .96 

DIRECTOR’S CHAIR. Sturdy folding hardwood frame in natural or black 
finish. Seat and back in heavy white cotton duck with 3-color M.l.T. seal. 

28.95 

DIRECTOR’S CHAIR with walnut frame. si .90 








City 



Zio 


Ordered bv; 


City 



Zio 


COOP# 

□ CHARGE MY ACCOUNT 

□ OR 1 ENCLOSE REMITTANCE 

Mass. Residents: Add 3% sales tax (except ties). 
Out-ol-state Residents: No tax except when delivered in Mass. 
(Make Checks Payable to the Harvard Cooperative Society) 


SHIPPING AND HANDUNG IN CONTINENTAL UNITED STATES 

Director's Chair, Glassware 

and Plaque (per order) 

EAST MIDWEST 

WEST 

1.50 2.50 

3.50 

M.l.T. Chair Cushion (per order) 

.80 1.20 

1.50 

M.l.T. Insignia Tie (per order) 

.60 .60 

.60 


TR-1973 


_ M.l.T. Chair, cherry arms 
_ M.l.T. Chair, all black 
_ M.l.T. Chair Cushion 
_ M.l.T. Insignia Tie in navy 
_ M.l.T. Insignia Tie in maroon 
_ Hi-ball Glasses 1.90 ea. or 20.55 doz. 

_Single Old Fashioned 1.85 ea. or 21.60 doz. 

_Double Old Fashioned 2.00 ea. or 21.60 doz 

_ Director's Chair ( ) natural. ( ) black 

_ Director’s Chair in walnut 

_ Plaque without nameplate 

_ Plaque with nameplate 

( ) Shield. ( ) Rectangle 

Name to be Engraved_ 

Class of_ 


M.l.T. Student Center 
84 Massachusetts Avenue 
Cambridge, Mass. 02139 



Express Collect 66.00 
Express Collect 66.00 
1200 
6.00 
600 


28.95 
31.90 

21.95 

25.95 


M.l.T. Chairs: Shipped Express Collect from Gardner, Mass. 
Please allow approximately 16 weeks for delivery. 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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The First Line 


Editor’s Publisher 

Though his name leads the masthead, the 
Publisher of a magazine is little known to 
its readers; indeed, he typically maintains 
a profile so low as to make him anony¬ 
mous. Yet his influence is pervasive — the 
Editor’s mentor, the Advettising 
Manager’s partner, the Circulation 
Manager’s conscience . . . the engineer of 
the resources which assure the editors — 
and their readers — the remarkable 
privileges they enjoy. 

Careful observers of our masthead will 
note that Technology Review now has a 
new Publisher; hence the Editor’s use of 
this space for a brief note about Donald P. 
Severance, who has joined the M.l.T. ad¬ 
ministrative staff after having been (until 
January 1) Publisher of the Review 
throughout my tenure as Editor. No 
editor could have asked for a more 
thoughtful, generous, and judicious as¬ 
sociate; only other editors, perhaps, will 
understand my full intention when I write 
that Mr. Severance was always — and in 
every way — an editor’s publisher. — J.M. 

Letters 


When Is “Oversize” Too Big? 

1 question Michael Chiusano’s statement 
(see "Conserving Transport Energy: Pen¬ 
nies and Nickels,” June, pp. 54-55) that 
A. C. Malliaris “applied some common- 
sense assumptions . . .” 

This writer presented some common- 
sense facts at the opening session of the 
Urban Vehicle Design Competition Sym¬ 
posium in 1973; Approximately 90 per 
cent of the automobiles in use in the U.S. 
on an average week day accumulate no 
more than 40 miles of travel. This local 
“running around” is done with an average 
occupancy of 1.2 to 1.3 persons per vehi¬ 
cle, and the vehicle requires an average of 
about 16 h.p. for propulsion. (Today’s 
power steering systems need another 5 
h.p. just to drive the hydraulic pump.) 

These travel characteristics indicate 
that, without changing current driving 
habits, 90 per cent of the passenger cars on 
the road today could well afford to be 
1600-to-1800-lb. vehicles of 1200-cc. (or 
less) piston displacement, with fuel per¬ 
formance of 30 (or more) m.p.g. 

Had the U.S. passenger vehicle “popu¬ 
lation” been as I prescribe, we might not 
have had to import a drop of oil in 1972.1 
don’t exactly disagree with the statement 
by Malliaris in the final paragraph, but 
“oversize” doesn’t have to be as badly 
disproportionate as the Detroit bunch 
would have us believe. 

Morton 1. Weinberg 
Buffalo, N.Y. 


A Perspective on Salt 
Ian Nisbet states (May, pp. 6-7) that the 
number of traffic deaths on icy roads in 
the United States was the same in 1972 as 
in 1950, despite a 15-fold increase in salt 
use. This statistic, as stated, is meaningless 
to the readet since we are not told of the 
ttaffic inctease (or decrease). Deaths per 
passenger mile, for example, would give a 
more accurate petspeaive. 

Robert E. Betnert 
South Dartmouth, Mass. 

Dr. Nisbet responds: 

A rigorous statistical study of ttaffic acci¬ 
dents would indeed have to take into ac¬ 
count traffic densities, and also changes in 
such other factors as road design, au¬ 
tomobile safety devices, rites, lighting, 
and drivet behavior. My point was that 
the contribution of salting to road safety 
is not self-evident, as some would have us 
believe: The studies presented as evidence 
to date are not rigorous in the above 
sense, and they do not even show convinc¬ 
ingly whether the contribution is positive 
ot negative. 

The Price of Power 

Your continuing coverage of our energy 
“crisis” suggests that your readers may be 
interested in the following quantitative 
analysis of the constituents of electric util¬ 
ity power generating costs. 

A modern electric power plant converts 
approximately 38 per cent of its fossil fuel 
enetgy into electric energy. For example, 
one ton of 25-million-B.t.u. coal produces 
2.778 Kwh.; a barrel of 6-million-B.t.u. 
oil produces 667 Kwh. Coal at $12.50/ton 
is the equivalent of oil at $3/bbl., since 
each fuel ptoduces electric energy for a 
fuel cost of 4.5 mills/Kwh. 

To build the modern large fossil-fueled 
power plant costs approximately 
$200/Kwh.,which, amortized (interestplus 
depreciation) at 15 per cent/year with an 
opetating load factor of 70 per cent, gives 
a capital cost of 5 mills/Kwh. With plant 
operating personnel at 5 mills/Kwh., the 
total energy cost at the buss is 10 mills (1 
cent)/Kwh. 

Since fuel cost represents approxi¬ 
mately 45 per cent of the total cost, a 
50-per-cent fuel cost rise ($ 18.75/ton of 
coal or $4.50/bbl. of oil) increases total 
energy cost 22.5 per cent, to 1.225 
cents/Kwh. Doubling fuel cost ($25/ton or 
$6/bbl.) increases total cost by 45 per 
cent, to 1.45 cents/Kwh. Tripling fuel cost 
($37.50/ton or $9/bbl.) effects a 
90-per-cent cost increase to 1.9 
cents/Kwh. Quadrupling the cost of fuel 
($50/ton or $12/bbl.), as the Arabs have 
done, increases cost 135 per cent to 2.35 
cents/Kwh. 

My advice to utility commission mem¬ 
bers and consumers is to keep these 
figures in mind when evaluating the merits 
of rate hikes or fuel cost surcharges. 
Raymond Mancha 
Winter Park, Fla. 


The (Irrationality of Fault Trees 
It is curious how the technological estab¬ 
lishment subjects studies critical of itself 
to devastating scrutiny while accepting at 
face value anything which bolsters its con¬ 
tinued existence or reputation. 1 refer, of 
course, to your report of the much-touted 
Rasmussen report {Oct.lNov., pp. 14-15); 
your reviewer could hardly contain his 
glee at the conclusions of this report. 
However, had any of your staff subjected 
the report to even a hasty glance they 
would have come up with some quite glar¬ 
ing faults which 1 and others have pointed 
out. Some of them are: 

— Since a fault tree is inherently subjec¬ 
tive, there is no possible way of knowing 
whether one branch (e.g., a locus of po¬ 
tential failure) has been omitted. One 
omission could invalidate the whole tree. 
William Bryan of the National Institute 
for Applied Research told the California 
State Assembly’s Subcommittee on State 
Energy Policy in February, 1974, that the 
numbers (fault rates) in fault trees are to¬ 
tally meaningless because judgments are 
made at every point and because the tree 
is subject to manipulation. 

— There is no way of factoring in poten¬ 
tial human error or malice. Even if every 
mode of mechanical failure had been in¬ 
cluded (which is patently impossible), 
there is no way of predicting whether or 
when an operator or terrorist will commit 
an error or act of malevolence. 

— The Rasmussen report deals only with 
the odds against catastrophic accidents 
arising from reactor malfunction. It does 
not deal with the possibility of accidents 
arising during other parts of the fuel cycle 

— fuel rod fabrication, waste transport 
and storage, and spent fuel reprocessing. 

— The Rasmussen report, like the old 
1957 Brookhaven report, is outdated al¬ 
ready because it deals with effects from 
small reactors up to 800 Mw. Since we 
have had only one year’s experience with 
reactors larger than this (which by their 
very size greatly increase risks and com¬ 
plicate safety problems), the Rasmussen 
report is inapplicable. 

Lorna Saizman 
New York, N.Y. 

The writer is Local Issues Chairwoman of 
Friends of the Earth, N.Y.C. - Ed. 

Priorities for Generalists 
Stuart Chase (“A Generalist’s Manifesto 
for the Years to 1984,” JulylAug., p. 13) 
appears to feel we are to return to the age 
of barter. If we are, we will go back more 
than 200 years, perhaps more than 2,000. 
Money, or what was used as money, was 
after all developed to obviate the necessity 
for person-to-person barter. Each unit 
represented a fixed number of man-hours 
of labor which could be traded for its 
equivalent in goods or services. Heaven 
forbid that we should revisit that earlier 
era. 

Chase states that technology) is obvi- 


4 Technology Review, February, 1975 




ously not equal to technologyj, with 
which 1 agree. How then can he make 
personnel] equal to personnel 2 ? Am 1 to 
understand that he feels that a highly 
trained nuclear reactor operator the 
equivalent of a bricklayer? That seems to 
be the sense of his remarks about reduc¬ 
tion of the military and the use to which 
the displaced personnel may be put. His 
whole paragraph relating to the reduction 
of the military is nonsense on the face of 
it. One gathers that a generalist cannot be 
expected to know much about the defense 
of the nation whose freedoms he enjoys. 
His reference to a nuclear physicist as bis 
source of wisdom makes about as much 
sense as the rest of his paragraph. 

As to his idea of an all-powerful Office 
of Technology Assessment, we are all well 
aware of the fate of many outstanding 
scientific findings in the past. How many 
deaths occurred because of the refusal to 
recognize the achievements of a Lister? 
Who believed the Wright brothers? When 
1 signed the contract for the research and 
development that led to the first aircraft 
gas turbine produced in this country, I 
had on my desk a study report from a 
committee of eminent scientists stating 
that the aircraft gas turbine was impossi¬ 
ble. The internal combustion engine will 
be in use long after Mr. Chase and 1 are 
dead and forgotten. And in automotive 
equipment, too. 

It does not take a generalist to deter¬ 
mine that there are many things that could 
and should be done to make the world a 
better place to live in. Any person of feel¬ 
ing and common sense can prepare a list. 
Establishing the priority for the things to 
be done, however, requires a specialist 
who can analyze the problems, postulate 
the solutions and compare these solutions 
to the needs of all the other parts of the 
jigsaw puzzle that make up modern civili¬ 
zation. 

Selden B. Spangler 
Paradise Valley, Ariz. 

Accentuating the Negative 
In David F. Salisbury’s report on reactor 
safety {Oct.lNov., pp. 14-15), the prob¬ 
abilities of reactor failure are given as 5 x 
10“ per reactor-year, 3 x 10* per reactor- 
year, etc. Should you not prefix the expo¬ 
nents with a minus sign? 

V. E. MacDonell 
Somers, Mont. 

Indeed. It is the editors’ error, and we 
apologize for failing to accentuate the 
positive. The correct numbers are S x 
10-“ , 3 X 10-*, etc. — Ed. 

What To Do with “Windfall” Profits 
Professor Lester C. Thurow (see "The 
Economics of the Energy Crisis,” 
MarchlApril, 1974, pp. 48-59) feels that, 
through taxation, the price of oil from ex¬ 
isting production should be frozen at cur¬ 
rent levels, in order to prevent “windfall” 
profits from accruing to the oil com¬ 


panies. He reasons that these “windfall” 
profits will not encourage new production 
and therefore are neither necessary nor 
desirable. 

As an individual with some minor oil 
interests but a major interest in providing 
a college education to three children, 1 feel 
that the professor has his eye on the 
wrong ball. The continuously escalating 
tuition costs of college education concern 
me a great deal more than a few pennies 
more per gallon at the gasoline pump. 

Fortunately, Professor Thurow’s solu¬ 
tion is applicable. We should freeze the 
salaries paid college professors, because 
salaries are a large part of the cost of edu¬ 
cation. Since the professors have already 
made an investment in their education 
and a career commitment of many years 
standing, the vast majority will find it in 
their best economic interest to stay and 
continue to produce graduates. The ones 
most likely to leave would be those who 
feel they are being exploited. Nothing, 
however, could be farther from the truth, 
for we are only trying to protect ourselves 
from being exploited by rapacious profes¬ 
sors making a “windfall” profit from the 
shortage of professorial talent. Since pro¬ 
fessors are trained by professors, the 
shortage must be contrived. Thus all the 
more reason for our taking legal action to 
protect ourselves. 

Now 1 recognize that if we freeze pro¬ 
fessors’ pay levels there would be little in¬ 
centive for students to enter the teaching 
field. This is easily solved by using our oil 
industry experience. We will not freeze 
the salaries of those who enter the field 
after June, 1974, and thus continue to 
provide an incentive for youth to enter the 
field. That some might earn more than 
more qualified members of the older 
group is of no concern to us, since holding 
down the cost of education is our objec¬ 
tive. 

After a linle reflection, another problem 
becomes apparent. Those professors who 
turn 65 might choose to retire rather than 
continue teaching on a part-time basis. 
This would tend to increase our professo¬ 
rial shortage. Again, our oil experience 
provides us with the answer. We will des¬ 
ignate as “stripper professors” those who 
work less than 10 bbl./day (pardon me, 1 
mean 10 hr./wk.). They also will be de¬ 
controlled and allowed to negotiate their 
own compensation. Thus this group will 
not be lost to the work force. 

While a frozen pay level for professors 
might work a small hardship on them, 
think of the advantages to society. If they 
found their standard of living disadvan¬ 
tageous, they might teach an extra course 
to earn an extra dollar. Thus the program 
will actually stimulate professorial out¬ 
put, which is our objective. 

While this program happens to be of 
great benefit to me, and probably to more 
of society than it hurts, it has still another 
great social advantage. The marginal cor¬ 
porate income tax rate is 48 per cent. 


TTius, 48 per cent of the “windfall” profits 
of the oil companies accrue to the federal 
government. 1 don’t know the tax bracket 
of the average professor but I doubt if it is 
that high. Thus, if professorial salaries are 
allowed to rise, less of the “windfall” 
profits will accrue to the government and, 
therefore, to society as a whole. 

While it might be agreed that Professor 
Thurow proposes taxing “windfall” 
profits while I attack earned profits, this is 
merely semantics representing a difference 
in point of view. The shortage of crude 
has been perceived by some for several 
years, and investments have been made on 
the assumption of increased crude prices. 
Thus, I submit, a “windfall” profit is a 
profit made by someone who sees things 
before I do, while an earned profit is made 
by one who sees things when or after 1 do. 
Hardly a definition on which to base our 
taxing policy. 

Clearly if Professor TTiurow’s program 
is good, mine is even better. I look for¬ 
ward to his avid support of my program 
now that he has seen its merits. 

Jack C. Page 
Dallas, Texas 


Professor Thurow responds: 

If two or three “middle eastern” college 
professors joined together in a cartel and 
managed to triple the wages of college 
professors by cutting back on their ex¬ 
perts of cheap (10 cents/bbl.) knowledge. 


Letters continued on p. 68 
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Science at the 
Center of the 
Israeli Stage 


The President, for the second time in 
Israel’s 26 years, is a scientist. Ephraim 
Katzir was, until 1973 an aaive worker at 
the Weizmann Institute of Science, one of 
the world’s great graduate universities. 

Israel’s first Scientist-President was the 
father of the country, Chaim Weizmann. 
In 1918, while General Edmund H. H. Al- 
lenby was still fighting, he also founded 
and laid the first stone of the Hebrew Uni¬ 
versity on Mount Scopus. In 1934 he 
founded the laboratories that were to be¬ 
come the Weizmann Institute. He said, 
“Science will bring to this land both peace 
and a renewal of its youth, creating here 
the springs of a new spiritual and material 
life.” 

Dr. Weizmann himself was an intensely 
practical applier of science. Born in a Rus¬ 
sian shtetl, or ghetto-village, cut off from 
other education, he was fortunate in 
having a cheder or religious school teach¬ 
er who defied pinched tradition to teach 
him some natural science and chemistry. 
He went on to study in Pinsk, Berlin, and 
Freiburg; and then, choosing life in freer 
Britain, he went to Manchester in 1906. 

He wrote, “1 brought out of Russia a 
dread of the ‘eternal student’ type, of the 
unpractical idealist without roots in the 
worldly struggle.” A child of Eastern 
Europe’s pogroms and persecution, 
Weizmann sought such roots in Zion. 

And he worked on what was then the 
forefront of science, when organic 
chemists occupied a role later filled by 
nuclear physicists and, still later, by 
molecular biologists. He was a scientific 
child of Pasteur, studying the biology and 
bacteriology of fermentation and the 
reordering of molecules by natural and 
man-made means. 

Working on a natural rubber substitute, 
Weizmann learned to make isoprene and 
polymerize it into a rubber-like material. 
One intermediate product was acetone, 
converted by bacteria from sugar and 
starch through fermentation. 

In 1915 Weizmann was approached by 
Lloyd George, then Minister of Muni¬ 
tions, and Winston Churchill, First Lord 
of the Admiralty. Cordite, the new 
smokeless-powder nitroglycerine propel¬ 
lant that served British dreadnaughts and 


National Report 
by 

Victor Cohn 


artillery, was in dangerously short supply 
for lack of acetone, the essential solvent to 
produce this most powerful explosive of 
the day. 

Weizmann was asked if he could man¬ 
ufacture acetone by the thousands of tons. 
He said he had made only a bit but be¬ 
lieved expansion was possible. Working 
in an Admirality laboratory he established 
close relations with Lloyd George, 
Churchill, and Churchill’s Admiralty suc¬ 
cessor, Arthur James Balfour. 

Weizmann talked science and his other 
great passion, Zionism, to them. In July, 
1917, he and Zionist colleagues submitted 
a proposed statement on Palestine to 
Lloyd George, by now Prime Minister, 
and Balfour, now Foreign Minister. 
Modified and then approved by American 
President Wilson on November 2, 1917, 
this became the British “Balfour Declara¬ 
tion” and later League of Nations policy 
supporting “a national home for the 
Jewish people” in Palestine. 

Lloyd George later called the Declara¬ 
tion Weizmann’s reward, saying Weiz¬ 
mann had “put the country substantially 
in his debt” by averting a disastrous muni¬ 
tions shortage. In faa, the British gov¬ 
ernment considered many elements of pol¬ 
icy before making the statement, as one 
among many Allied statements supporting 
this and that national aspiration. 

Still, Weizmann and his science played 
an essential role in the statement’s gesta¬ 
tion. Chaim Weizmann thus injeaed not 
only science but practical science, and not 
only practical science but science for de¬ 
fense, into Israel’s foundation. 

“Within a Reasonable Period of Time” 

It is not surprising, then, to learn today 
that about half of the country’s research 
and development is military — the same 
proportion holds in another defense- 
possessed nation, the United States — and 
that half of Israel’s 6,000 scientists and re¬ 
search engineers work on defense pro¬ 
jects. 

“1 would say our technological ability 
to produce many of our own weapon sys¬ 
tems is a decisive factor in our strength,” 
Professor (and Reserve General) Yitzchak 
Yaakov told me in an interview; Dr. 


Yaakov was Chief Scientist of the Minis¬ 
try of Commerce and is now Chief De¬ 
fense Scientist. He and others told of the 
Gabriel sea-to-sea missile (“It destroyed 
the missile boats of the Russians — I mean 
the Egyptians and Syrians,” said Professor 
Eliezer Tal, Head of the National Council 
for Research and Development); the Sha- 
frir air-to-air missile; electronic systems for 
missile control, communications, and 
counter-measures; and the rebuilding of 
imported and captured tanks with new 
guns, engines and other systems to “com¬ 
pete successfully with the most advanced 
Russian tanks” (according to Dr. Yaakov, 
who for some years directed tank 
modification). 

There is also a new, not-much-talked- 
about Jericho ground-to-ground missile, 
said to have a range of close to 300 miles, 
to serve as a counter-threat to the Soviet 
Scud ground-to-ground missiles in Egyp¬ 
tian hands. The fate of Israeli cities is 
much on the mind of Israel’s techno¬ 
military men when they talk about 
another war. 

Israeli defense was obviously on Presi¬ 
dent Katzir’s mind when he greeted visit¬ 
ing American and European science re¬ 
porters on the night of December 1. He 
talked mainly of the drive for learning and 
peaceful nation-building. But “as a 
biophysicist and biochemist,” he volun¬ 
teered, “I spent many years in the Minis¬ 
try of Defense.” 

Then, freely answering questions, he 
said some blunt things no important Is¬ 
raeli official had said before: Israel “has 
the potential,” the “know-how” to make 
atomic weapons and “if we need it we will 
do it,” and it can be done “within a 
reasonable period of time.” Israel did 
“not” have such bombs, and would not be 
the first to “introduce” such weapons into 
the area, but had developed its know-how 
through “research” — which, in the con¬ 
text of Katzir’s remarks, seemed to imply 
bench-work on components. 

Israel has a French-built 26-Mw. re¬ 
search reactor which (says simple calcu¬ 
lation) could produce enough plutonium 
each year for one or two small bombs. 
U.S. military observers believe Soviet 
ships carried atomic warheads for Scud 
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missiles into Egypt’s port of Alexandria 
during the Yom Kippur War. Under such 
pressure, increasing guerrilla attacks and 
deteriorating prospects for peace, Presi¬ 
dent Katzir seemed to be saying. Don’t 
tread on us. 

The editor of Egypt’s semi-official 
newspaper, Al Ahram, promptly replied 
that the Arab world needed to build, buy, 
or borrow nuclear weapons as a deterrant 
to Israel. The possible scale of Middle 
East war had obviously escalated, not by 
Katzir’s or Al Ahram’s words but by the 
facts of technology and lack of peace. 

Israeli scientists talk with no more glee 
than American scientists of their nation’s 
preoccupation with technological 
weaponry and their science’s captive role 
in techno-politics. Chaim Weizmann, Dr. 
Katzir recalled recently, was himself “less 
than enthusiastic about the diversion of 
scientific energy to war work” in his 
young Israel. Still, as scientist and politi¬ 
cian, he helped found this precarious 
country. 

A story, maybe apocryphal, tells of the 
aged Weizmann watching while soldiers 
with dogs guarded his residence during his 
new state’s first years. 

“When I was young,” he is said to have 
mused, “soldiers with dogs attacked 
Jews.” Now they guard the Jews. Can 
Jews have changed? No, dogs must have 
changed.” 

Has science changed? No, in Israel and 
elsewhere it has only stayed the same, 
sadly. 

Victor Cohn, formerly its Science Editor, 
now reports on major science-oriented af¬ 
fairs for the Washington Post. This is the 
first of two reports stemming from a re¬ 
cent trip to Israel during which Mr. Cohn 
was the guest of Israeli universities as a 
co-organizaer of an international science 
writers’ tour of that country’s scientific 
facilities. 
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The Monitor Is 


Many ships have been lost at sea without 
a trace. Not so with the famous Civil War 
ship U.S.S. Monitor, which sank under 
tow off Cape Hatteras, N.C., during a 
stormy December night in 1862. Exten¬ 
sive ship logs and legal testimony as well 
as many personal stories from the captain 
and crew are available; one of the most 
valuable set of records came from the log 
and crew of the side-wheeler Rhode Is¬ 
land, which had the Monitor under tow at 
the time she was lost. 

Why has it taken so long to find the 
Monitor with so much information avail¬ 
able to all who searched? Because it is 
difficult to find anything in the ocean, and 
because Cape Hatteras is one of the worst 



Found! 


Special Report 
by 

Harold E. Edgerton 


places in the ocean to have a wreck. The 
charts show a large, blank area with a 
legend: “Hydrography is not charted on 
Diamond Shoals due to the changeable 
nature of the area. Navigation in the area 
is extremely hazardous to all types of 
craft.” 

It is here that the ocean current from 
the North meets the Gulf Stream from the 
South, with all sorts of complications 
caused by tidal effects and wind. The 
exact position of the sinking as recorded 
by the officers of the Monitor and the 
Rhode Island is bound to be inaccurate, 
because of the limited observations they 
could make. It was at night, during a 
storm; they had neither loran nor radar. 



A vertical mosaic picture above, made from 
many photographs from the Alcoa 
Seaprobe, shows the Monitor's turret in 220 
ft. of water some 16 mi. off Cape Hatteras. 
The ship apparently turned over, the turret 
fell off, and the ship settled upon it. Note that 
the bottom plates of the ship are completely 
missing from the ribs. Horizontal 
photographs might reveal if the two 11-in. 
guns are still in the turret. A complete mosaic 
of the entire wreck — the photographs used 
above are included — appeared in National 
Geographic for January. 


The camera-strobe system shown at the 
left is now lying in the wreck of the Monitor 
16 mi. off Cape Hatteras, full of exposed 
film. The picture shows it being prepared 
for a descent during the August, 1973, 
expedition which confirmed the location of 
the wreck; the author describes how the 
equipment was later lost. 


Indeed, 1 must compliment them on their 
dead reckoning under those conditions. 

Dorothy Nicholson of the National 
Geographic Society has a card file of some 
700 wrecks in the Cape Hatteras area. 
The marine charts are sprinkled with 
“WR” signs and small marks that appear 
like fish skeletons. No surprise, then, that 
stories have periodically appeared about 
finding the lost Monitor. One of the ear¬ 
liest was a report from a family picnicking 
on a beach. During an exceptionally low 
tide, they said, a round steel object was 
exposed at the sea’s surface; was it the 
Monitor’s turret? No one has reported 
seeing it since. Repeatedly newspapers 
have carried accounts of another finding 
of the Monitor, followed by other ac¬ 
counts of the losing of the site and 
ultimately the failure to refind the wreck. 

My experiences with underwater 
photography and sonar equipment gave 
me an appreciation of the search problem. 
It seemed to me that side-scan sonar, an 
excellent technique for exploring large 
areas for objects that project up out of the 
bottom, was the method to employ. The 
side-scan sonar sends out narrow beams 
(only a few degrees wide) in both direc¬ 
tions perpendicular to the ship on which it 
is mounted. The beams are 50° in the ver¬ 
tical dimension, so echoes are received 
from the bottom at all distances from di¬ 
rectly beneath the instrument out to 250 
m. or more. The echoes along these per¬ 
pendicular directions, both left and right, 
are printed on a recorder as the ship pro¬ 
ceeds. 

Thus a large area is searched. For ex¬ 
ample, the two beams can cover an area 
400 m. or more wide. If the ship proceeds 
at 4 knots, the area covered per hour is 
slightly more than a square mile. 

The best estimates placed the Monitor 
wreck in an area six mi. wide by 16 mi. 
long; therefore, 96 mi.'^ should be 
searched, requiring 96 hours of opera¬ 
tion if no overlap is needed. But that is 
obviously too simple: Anyone who has 
been to sea is aware of the difficulties of 
knowing where a ship is located and of 
making it go exactly where one wants it to 

go. 

But what if the wreck is completely 
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These three side-scan sonar 
"pictures" of the Monitor 
wreck are typical of those 
made by the author and his 
associates in August, 1973. 
From such records as these it 
was determined that the wreck 
lies almost due east and west 
with the bow to the west. A 
scour, caused by the current, 
can be detected in some 
pictures 300 m. from the 
wreck. 


covered with sand and cannot be seen by 
side-scan sonar? A bottom-penetration 
sonar can cover at best only strips about 
50 ft. wide in 200 ft. of water. A tedious 
search pattern would have to be carefully 
established, and the search time would be 
greater by 24 times. Instead of 96 days, 
the search would take 2,300 days, or even 
longer if precise navigation could not be 
assured. 

1 concluded in 1972 that these technical 
search equipments should give us the 
means to find the Monitor. This was my 
goal; so 1 got busy with plans to find 
support and help. 

63,100 ft. From Diamond Shoals 
An appeal to John New’ton, Marine 
Superintendent of the Oceanographic 
Program, Duke University Marine 
Laboratory, Beaufort, N.C., struck a res¬ 
onant note. He, too, had Monitor fever. 
We met for the first time in January, 
1973, while 1 was on a side-scan sonar ex¬ 
pedition out of San Juan, P.R. We struck 
it off immediately and began to plan for a 
serious search. He would organize a ship 
and crew; my job would be to bring a 
side-scan sonar and support equipment. 
August was selected as the best time of the 
year. A proposal to the Research Commit¬ 
tee of the National Geographic Society for 
a grant in aid was immediately approved. 
The RIV Eastward was at our disposal for 
part of its August, 1973, cruise off Cape 
Hatteras. 

Meanwhile, 1 had accumulated several 
others who wanted to find the Monitor. 
One was Ed Jaeckel of Ridgefield, Conn. 
We had discussed small-scale expeditions 
using small boats and sonar equipment 
close to shore. Fortunately for us we never 
got beyond the discussion stage since the 
Monitor is 16 miles offshore. Ed was ac¬ 
quainted with the del Norte navigation 
system which could plot our position very 
accurately. The del Norte organization 
furnished the equipment to us, and under 
Ed’s management it proved to be very use¬ 
ful. 

Fred Feyling, who has accompanied me 
to Greece on several underwater ar¬ 
chaeological expeditions, was eager to go 
with us. He has a keen ability for naviga¬ 


tion, map construction, data recording, 
etc. We also recruited Robert Sheridan, a 
geologist at the University of Delaware, 
and Gordon Watts, archaeologist with the 
State of North Carolina, as principal in¬ 
vestigators with Dr. Newton. Numerous 
others assisted in many ways. 

It was Fred Feyling who located our 
first target with the side-scan sonar during 
a midnight watch on August 23, 1973. 
Excitement was high. 

Unfortunately, several days of photog¬ 
raphy and television “looking” convinced 
us that the round pilot house of the 
sunken fishing ship was not the Monitor’s 
turret. This wreck is 90 to 96 m. deep, 
81,990 ft. from Diamond Shoals Light as 
read on the del Norte device. 

Our search then continued closer to 
Diamond Shoals Light. My side-scan 
sonar equipment quit. We continued with 
the regular vertical sonar and an 
adjustable-angle Simrad “Fish Finder” 
sonar that could he directed toward the 
side as a side-looking type. This sonar 
picked up our second target. Fred Kelly 
gets the credit for being alert and shouting 
“target.” Soon we had the depth (220 ft.) 
and distance to Diamond Shoals Light 
(63,100 ft.). 

Next came the camera. The pictures on 
the first roll showed promise. So we sent 
the camera down again. But on the last 
exposure the camera became entwined in 
the wreck. It would not come up. A surge 
of the ship caused the steel cable to break; 
the camera, strohe, and a pinger were left 
in the wreck. As 1 write this in Novembet, 
1974, the equipment is still there; but it is 
out hop>e to retrieve this camera and de¬ 
velop that exposed film! 

A television was then lowered cautiously 
while those on deck crowded around the 
receiver. What a shout went up when we 
recognized the turret! But it was under¬ 
neath the ship, half covered. Why? Even¬ 
tually we came to realize that the ship was 
upside down; the turret had fallen away 
and the ship landed on top of it. The bot¬ 
tom of the Monitor had collapsed. Fortu¬ 
nately, the turret was only half covered by 
the heavy armor plate, so we could esti¬ 
mate its diameter and wall thickness. A 
complete study and report of the televi¬ 


sion tapes were made by Gordon Watts. 

1 should point out that we took the 
photographs and television tapes with the 
Eastward anchored up-current at the right 
distance. The engines were used to move 
the ship back and forth. These maneuvers 
were difficult to achieve. Conditions were 
often not right, and many times wc had to 
start over again. 

While all this was going on, the side- 
scan sonar had been partially repaired and 
could be used on one side; so we made a 
series of side-scan sonar records, and on 
several of these the turret could be seen 
and the scour of the sea bottom by the 
current around the wreck was very clear. 

We were able to learn from these sonar 
records how the ship was disposed on the 
bottom. The bow is to the west, with the 
stern to the east and propped up on the 
north side by the turret which is half dis¬ 
closed. Also, the scour direction to the 
northeast, by the current, could be seen 
and its length was determined. On the 
basis of all this work, Gordon Watts and 
John Newton announced on March 7, 
1974, that we had definitely found the 
elusive Monitor, and John Newton, Chief 
Scientist of the expedition, has described 
it in the January, 1975, issue of the 
National Geographic Magazine. 

Our entire operation in August, 1973 
had been blessed with remarkably good 
weather. The winds were gentle to negli¬ 
gible. Even the current stopped for a while 
and reversed when we were in an eddy 
rolled off of the edge of the Gulf Stream as 
it wanders through the ocean. 

Returning to the Monitor 
A proposal for a second expedition was 
made and granted in February, 1974, by 
the National Geographic Society’s Re¬ 
search Committee and the U.S. Navy, 
which would make available the Alcoa 
Seaprobe, with backup support from the 
U.S. Army Reserve, Duke University, 
M.l.T., and EG&G, Inc. April 1 was the 
date set for on-site action. Several people 
told us we would see some waves and 
wind. How right they were! 

The expedition’s goals were to refind 

Continued on p. 67 
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Hewlett-Packard introduces 
another uncompromising calculator, 








the new HP-55 Programmable Scientihc 
$395 jOO: 


Now $395.00 buys: 

All the pre-programmed functions and operations 
of our HP-45 plus 38 new ones. 

Many of the user-programmable functions 
of our HP-65. 

A built-in digital timer. 

Here are the details: 

49-Step User Memory. You can program the HP-55 
to solve automatically repetitive problems you now 
step through manually—over and over. 

Easy to program. Just switch to PRGM and enter 
your formula. You don't need software or a “com¬ 
puter” language. To solve a problem, switch to RUN, 
enter the variables and press the R/S (Run/Stop) 
key. Seconds later, the HP-55 gives you an answer 
accurate to 10 digits. To solve other problems using 
the same program, just enter the new variables and 
press R/S. 

Full editing capability. The SST (Single STep) key 
lets you run through the program in the Memory a 
step at a time, so you can easily add, delete or change 
any program step anytime. 

Branching and conditional test capability. You can 
program the HP-55 to perform direct branches or con¬ 
ditional tests based on logic comparisons. 

86 pre-programmed functions and operations.They 
let you make all sorts of slide rule calculations very 
rapidly, and they save all kinds of steps when you 
incorporate them into your programs. 

Expanded trig functions. You can perform vector 
and angle arithmetic; you can calculate in degrees, 
radians or grads; you can convert directly from degrees 
to radians and from decimal degrees to degrees/min¬ 
utes/seconds—and vice versa. 


615/05 

'Suftftmed retail price excluding applicable state and local taxes—Continental U.S. A., Alaska and Hawaii. 


Expanded stat capabilities. You can quickly calcu¬ 
late linear regressions, curve fits, summations and mean 
and standard deviations. 

True metric conversion capability. Not just con¬ 
stants, true two-way conversions between U.S. and 
metric units. 

20 Addressable Memory Registers. They’ll save you 
minutes and errors when you’re faced with problems 
that require multiple data manipulations; e.g., matrix 
inversions. Again, you can do register arithmetic on 
the first 10. 

Digital Timer. A 100-hour timer, accurate to ±0.01%, 
measures time in hours, minutes, seconds, tenths and 
hundredths and lets you store up to 10 “splits” in the 
first 10 Addressable Memory Registers. 

HP’s RPN logic system with 4-Memory Stack. 
It shortens all complex calculations and simplifies all 
calculations. You solve problems the way you think, 
the way you would if you were using pencil and paper. 
You can see all intermediate data anytime; you rarely 
have to re-enter data; and you can easily recover from 
errors because you can recall earlier entries. 

“Keystroke" vs. "full" programmability. The HP-55 
is for people who either run their programs directly 
after they write them or don’t mind re-entering pre¬ 
viously written programs when they want to re-use 
them. So it doesn’t offer the program recording capa¬ 
bility you’ll find on our fully programmable HP-65. 
Nor does it accept pre-recorded programs. HP-55 soft¬ 
ware currently consists of two optional handbooks 
detailing Math and Stat programs. 

800-538-7922 (in Calif. 800-662-9862).The numbers 
to call for a “hands-on” demonstration. We’ll give you 
the name of a dealer near you, and we’ll send you 
detailed specifications of our new HP-55. Challenge 
it with your repetitive problems. See for yourself what 
short work it makes of them. 


HEWLETT 




PACKARD 


Sales and service from 172 offices in 65 countries. 

Dept. 237 L, 19310 Pruneridge Avenue, Cupertino, CA 95014 


A Spectrum of 
Strategies for 
Research Grants 


Technology/Society 

by 

Kenneth E. Bouldlng 


1 suggested in the last issue that there is no 
adequate theory of research grants, and 
perhaps there can be none. This does 
not prevent us, however, from thinking 
about strategies in the minds of the deci¬ 
sion-makers that might make for better 
or for worse decisions in this field. 

There is no strategy for making a good 
decision every time; there may be 
strategies, however, for increasing the 
proportion of good decisions. This is what 
we have to think about. 

These strategies can often be stated in 
the form of a continuum. Often the best 
way to pose the problem is: How far to go 
toward one end or the other of alternative 
strategies? 

Some of these are outlined below: 

How much should research grant strategy 
be demand-oriented or supply-oriented? 

The demand-oriented grantor sits in his 
office and waits for applications to come 
in from people working in the field. He re¬ 
sponds to the current interests of the 
scientific community. He naturally has to 
select among these interests, but he does 
not try to create or foster new interests. At 
the other extreme we have the supply- 
oriented grantor, who has a very strong 
idea as to the kind of research he wants to 
have done, sends out requests for propos¬ 
als, gives clear indication as to what kind 
of research will be supported and what 
will not, and in general feels that he 
knows best. 

Where we are on this continuum de¬ 
pends to some extent on the kind of re¬ 
search to be done. In strialy applied re¬ 
search, such as we find in commercial 
firms, supply-oriented activity seems quite 
reasonable. If it is a matter of finding out 
the best way of doing something quite 
specific, then obviously the grantor has a 
right to say pretty clearly and exactly 
what he wants to be done. On the other 
hand, even in commerical firms, especially 
the larger and more imaginative ones, 
there is a place for unprogrammed re¬ 
search in which over a loosely defined 
field the researcher follows his own 
curiosity wherever it leads him. It is only 
unprogrammed research that produces 
things that haven’t been thought of, and 
these often turn out to be very valuable. 


although sometimes they do not. This is 
the “risk capital” problem of research 
which all research agencies have to face to 
some extent. By and large, the more fun¬ 
damental the research, the less it can be 
programmed and the more the granting 
agencies, whoever they are, have to be 
demand-oriented. 

What about “free money” versus “line 
budgets”? 

In pure research, where what is wanted 
is something that nobody has thought of, 
the ideal arrangement is to give a compe¬ 
tent person the funds and let him do what 
he likes with them. In applied research on 
narrow objectives, close control and line 
budgets are quite reasonable. 

Who is to be supported? 

Do we follow the principle of “to him 
that hath shall be given” and give grants 
only to people who have proved their 
competence by already using grants suc¬ 
cessfully? Or do we pay special attention 
to younger people who seem to be imag¬ 
inative but who haven’t proved them¬ 
selves yet? Obviously, we have to be 
somewhere in the middle of this con¬ 
tinuum. If we support only the established 
old stagers, the whole enterprise will come 
to an end when they die off. On the other 
hand, some foundations, especially, seem 
to have an almost pathological itch for 
novelty; they are prepared to support un¬ 
proved workers and to put in a fair 
amount of risk capital in the hope of un¬ 
foreseen achievements; but such founda¬ 
tions do not provide a continuity of sup¬ 
port which many long-range operations 
require. Perhaps what we need is two 
granting agencies, one at each end of this 
continuum. 

How far shall grantors rely on the judg¬ 
ment of peer groups in assessing research 
proposals, and how far on their own in¬ 
tuitions or on advice from outside the 
specialized fields? 

Here again, reliance on peer groups 
tends to favor the well-established old 
hands, for really original and creative 
people have no peers. It is a little frighten¬ 
ing when one reflerts how much really 
original and creative research has been 
financed by pure luck, as some creative 
person who has no peer somehow man¬ 


ages to get hold of a sponsor or patron, 
often by sheer accident. Whether these ac¬ 
cidents could be organized better would 
be a good field for research. 

Large versus small projects? 

We have to find some place in the mid¬ 
dle. Some very large projects, like the 
space enterprise or a high-energy physics 
accelerator, can perhaps be justified, al- 
•though one wonders whether, if we had 
put the space money into 10,000 small 
energy projects, we might have been bet¬ 
ter off now. On the whole, one feels that 
small projeas, being a bother to granting 
agencies, are much harder to finance. 
Perhaps some research on small grants 
would be useful, though this study would 
be quite large if it were done properly! 
Should grants be made to individuals or 
organizations, at retail or at wholesale? 

At one extreme we have grants to estab¬ 
lished agencies who administer them 
wholesale; at the other we have prizes for 
individuals. Once more, I opt for a mixed 
strategy. A good group of scientists often 
produces things that an individual scien¬ 
tist cannot. This is the case for institutes, 
“think tanks,” and so on. On the other 
hand, the lone wolf is by no means dead. 
“Think tanks” easily degenerate into 
“think-what-we-all-think tanks.” There is 
something peculiarly corrupting about 
concensus and about intellectual con¬ 
formity, so that we have to be a little care¬ 
ful about too much groupiness. One sus¬ 
pects that if the scientific community were 
really well organized, science would come 
to an end in 50 years, so there may be a 
strong case for individual prizes. The 
problem of the optimum degree of disor¬ 
ganization is always with us, and even 
perhapw could be researched. 

Finally, the ultimate strategy question: 
What organizational structure in granting 
agencies is likely to make better or worse 
decisions? 

Very linle research has been done on 
this. There is a good deal to be said for 
competition in the market for grants — 
that is, for having a large number of grant¬ 
ing agencies facing a large number of po¬ 
tential grantees. TBere is something of the 

Continued on p. 69 
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Some Unsolved Puzzles of 
Chlorinated Hydrocarbons 


In my last two articles, I pointed out 
something of a paradox in our under¬ 
standing of the environmental behavior of 
the persistent chlorinated hydrocarbons: 
DDT/DDE, aldrin/dieldrin, PCBs, and re¬ 
lated chemicals. Although we seem to un¬ 
derstand in general terms the pathways by 
which these chemicals have become global 
contaminants, there are some puzzling 
anomalies in the observational data which 
have prevented us from making satisfac¬ 
tory quantitative transport models. This 
article will discuss some of these 
anomalies and will show that the critical 
processes limiting the transport of these 
chemicals — in particular the rates of 
transfer between solid, liquid, and gase¬ 
ous phases — are still very poorly under¬ 
stood. 

Losses from Soils 

For most soil insecticides, evaporation is 
now known to be a major route of loss. 
The most volatile chemicals (e.g., aldrin 
and chlordane) disappear most rapidly 
from soils, and their rates of volatilization 
can be measured directly by sampling 
vapors above treated fields. However, 
their disappearance does not usually fol¬ 
low a first-order relation: A rapid loss in 
the first days or weeks after application is 
followed typically by a much slower loss 
in subsequent months or years. Evidently 
part of the applied material becomes 
tightly bound to the soil and is released 
only slowly. 

Extensive monitoring of U.S. soils has 
shown that DDT and DDE are still pres¬ 
ent in substantial quantities in areas 
where DDT has been used in the past 10 
to 20 years. Allowing for the fact that 
only a part of the sprayed chemicals ever 
reached the soil, at least one-third (and 
probably two-thirds or more) of the DDT 
originally applied can still be accounted 
for in the treated areas. DDT is one of the 
least volatile insecticides and its release 
from soil is evidently slower than was 
once thought. 

Although DDT is found very widely in 
soils that have never been treated, the 
amounts found are quite modest in rela¬ 
tion to the quantities that fall each year in 
dust and rain. The simplest explanation 


for this anomaly is that the material fal¬ 
ling-out is concentrated on the soil surface 
and is readily re-evaporated. However, 
re-evaporation has not been verified by di¬ 
rect observation because of the small 
quantities involved. 

Although most pesticides volatilize 
much more rapidly from moist soils than 
from dry soils, the precise mechanisms are 
not fully understood. The phenomenon of 
“co-distillation,” responsible for rapid 
losses of pesticides from aqueous solu¬ 
tions, is probably not important in soils 
because flooding actually retards losses. In 
one study with dieldrin, for example, los¬ 
ses from test plots during a five-month 
period amounted to 7 per cent from dry 
soil, 18 per cent from moist soil, and only 
2 per cent from flooded soil. The repeated 
evaporation of rainwater within moist 
soils and the consequent upward move¬ 
ment of water vapor can lead to rapid 
upward displacement of pesticide vapors 
with porous soils. However, this 
mechanism appears to be important only 
for the more volatile chemicals, and its 
efficiency is limited by the tendency of 
these chemicals to be adsorbed onto soil 
particles. A third mechanism, “wick distil¬ 
lation” — the phenomenon utilized in 
wick-type air fresheners, in which a rela¬ 
tively non-volatile material is transported 
through a porous medium in solution in a 
more volatile solvent, to evaporate with it 
at the upper surface — is probably impor¬ 
tant for the soil pesticides that are most 
soluble in water, such as dieldrin. How¬ 
ever, here also the efficiency of the process 
is limited by the tendency of the pesticides 
to be adsorbed onto surfaces. Lacking 
critical studies, we simply do not know 
which of these mechanisms controls the 
rate of volatilization. 

Although microbial degradation of pest¬ 
icides has been studied extensively in the 
laboratory, there is little direct evidence 
that it is a primary route of loss from soils. 
The major metabolites — DDE from 
DDT, dieldrin from aldrin, heptachlor 
epoxide from heptachlor — are longer- 
lived than the parent compounds and 
their formation does not represent 
detoxification. The relatively small quan¬ 
tities of DDE found in treated soils sug¬ 


gest that degradation is not a major route 
of loss of DDT from soils (DDE is slightly 
more volatile than DDT, but not 
sufficiently so to account for the low 
DDE/DDT ratios usually observed). In 
one of the few detailed studies carried out 
in aaual field conditions, a test plot in 
Germany was treated with labelled aldrin; 
subsequently both dieldrin and other 
breakdown products were recovered from 
the soil and crops, and volatilization ap¬ 
peared to be a relatively minor route of 
loss. However, in the American Midwest, 
concentrations of aldrin and dieldrin 
measured in air in recent years have been 
sufficiently high to account for most of the 
aldrin used there in the same period. Dif¬ 
ferences in soil type and in ambient tem¬ 
peratures may account for this discrep¬ 
ancy. 

Air Transport and Fall-Out 
The key factors controlling atmospheric 
transport and deposition of pesticides ap¬ 
pear to be their partitioning between the 
vapor phase, airborne particulates, and 
raindrops. Studies in Britain, for example, 
have suggested that lindane and dieldrin 
are present in air primarily in the vapor 
phase. Lindane, being relatively soluble in 
water, is fairly efficiently washed out in 
rain, but dieldrin is less soluble and is 
thought to have a long residence time in 
the atmosphere. 

In contrast, several studies have indi¬ 
cated that DDT and DDE are strongly ad¬ 
sorbed onto airborne particulates and 
travel long distances on them. In conse¬ 
quence both sedimentation (dry fall-out) 
and removal in precipitation (wash-out) 
are important routes of deposition. One 
British study suggested that the residence 
time of DDT in the atmosphere should be 
as long as six months. However, the direct 
evidence for long-range transport of 
DDT/DDE is conflicting. Measurements 
of airborne residues at Barbados (on air¬ 
borne dust), at Bermuda (in air) and in 
Iceland (on dustfall) have indicated con¬ 
centrations lower than those over the con¬ 
tinents, suggesting residence times of only 
a few days. However, one analysis of An- 

Continued on p. 69 
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The political controversy over nuclear- 
power has contributed to enormous 
increases in capital costs of light water 
reactors; perhaps enough to offset cost 
advantages over coal. 










Construction of the Tennessee Valley Authority's Brown’s Ferry 
nuclear plant complex, now in operation, was delayed significantly 
by new federal regulations, as were many plants now coming on 
line. The three-unit plant, with a total generating capacity of 3V2 
million kilowatts, is the world's largest nuclear power facility. 
(Photo courtesy Atomic Industrial Forum) 
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The Economics of Nuclear Power 


It has been less than 20 years since a water-moderated 
and -cooled reaaor began to produce 60 megawatts 
(Mw.) of electricity for the Duquesne Power and Light 
Co. at Shippingport near Pittsburgh, Pa. In that brief 
period the technology demonstrated by the Shippingport 
reactor appears to have achieved a stunning commercial 
success. A consensus has developed among affected 
businessmen and public officials in virtually all indus¬ 
trialized countries that nuclear fission is the only practical 
alternative to fossil fuels for the next 30 to 50 years. In 
many areas, light water reactors (lwrs) are already be¬ 
lieved to be the most economically attractive technology 
for generating base-load electricity and are expected to 
remain so for the foreseeable future. These beliefs have 
now led to the commitment of the equivalent of many bil¬ 
lions of dollars to construct several hundred lwrs in the 
United States, western Europe, and Japan. In France, the 
government-owned power monopoly, Electricite de 
France, has contracted with the French subsidiary of 
Westinghouse to build 18 lwrs, each capable of generat¬ 
ing 900 Mw. of electricity. In New England, the largest 
investor-owned power company, Northeast Utilities, has 
committed its entire baseload capital expansion program 
through 1985 to nuclear power. This decision alone rep¬ 
resents an estimated $3 billion. 

On the basis of this record the proponents of nuclear 
power might justifiably take pride in having brought 
about one of the 20th century’s most important tech¬ 
nological innovations in, as Glenn Seaborg has noted, 
“just the nick of time.” Nonetheless, the controversy 
which has surrounded, if not overrun, the technology 
since World War II shows no signs of abating. Serious 
doubts about the value of nuclear power persist among 
influential people in all of the countries where reactors 
are being built (with the possible exception of France). 

In the United States an area of growing concern to both 
supporters and critics of nuclear power is the cost of the 
LWRS now on order or under construction. Over the past 
ten years impressive evidence has accumulated to justify 
early predictions that the fuel cycle (or variable) costs of 
nuclear power would be low. This prediction has been 
remarkably accurate, absolutely as well as relatively. In 
1965 LWR fuel cycle costs were estimated at 17-22 
cents/million B.t.u. Today they remain at about 24 
cents/million B.t.u. In the same period, fossil fuel costs 
have jumped staggeringly from 24 cents/million B.t.u. to 
more than $2.00 for oil and $1.00 or more for coal. 
These circumstances account for the faa that in many 
areas of the U.S., notably New England and the Middle 


Atlantic states, light water reactors are now the most 
economically attractive technology for generating base¬ 
load electricity. 

The capital cost situation is far less reassuring. It has 
been evident from the beginning of the commercial nu¬ 
clear era that the key to nuclear economic success was to 
prevent a virtually certain fuel cost advantage from being 
wiped out by high construction costs. The fact is, how¬ 
ever, that even though more than 200 lwrs are on order, 
under construrtion, or in operation in the U.S., the long¬ 
term construction costs of nuclear power are still highly 
uncertain. All that we know with confidence is that large 
— more than 450 megawatts electric (MWe.) — lwrs are 
more expensive to build on a constant-dollar-per-unit 
output basis than it was believed they would turn out to 
be when the first such machines were sold about nine 
years ago. (In this report, “capital costs” will always refer 
to total costs, including interest, during construction.) 

In 1965 it was supposed that large lwrs could be built 
for approximately $130 per Kilowatt (Kw./ Boston 
Edison’s Pilgrim Station, a 660-MWe. boiling water reac¬ 
tor which went on line in 1972, cost more than $300/Kw. 
Somewhat larger (1,000 MWe.) plants now on order to 
go into operation in the early 1980s are estimated to cost 
about $700/Kw. Does this mean that lwrs have doubled 
in cost between 1965 and 1974 and will double again in 
less than ten years? Not necessarily. A cost comparison is 
obviously complicated by the fact that reactors are built 
over a period of several years. The cost record of any 
given plant is therefore a heterogeneous aggregate of dif¬ 
ferent kinds of dollars. Consider, for example, a 
hypothetical plant ordered in 1967 and entering opera¬ 
tion in 1974. The nuclear heart of the unit, the so-called 
“nuclear steam supply system” (nsss) — reactor core, 
control rods, pressure vessel, etc. — may have been 
purchased and paid for in 1968 or 1969 dollars and the 
turbine generator in 1971 or 1972 dollars. The total capi¬ 
tal cost of the plant as reported by the utility to the Fed¬ 
eral Power Commission is an aggregate of these and other 
items, each expressed in (varying) current dollars. 

A second problem in trying to understand how the real 
cost of LWRS has changed over time is that plants ordered 
in different years are not technically equivalent. Impor¬ 
tant design changes have been made in all lwrs to take 

This article is a condensed version of “Trends in Light 
Water Reactor Costs in the United States: Costs and 
Consequences,” a report from M.I.T.’s Center for Policy 
Alternatives. 
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advantage of economies of scale and to meet changing 
nuclear safety and environmental protection standards. 

To develop a meaningful cost comparison of lwrs we 
want to know two things: What has happened to the cap¬ 
ital cost of LWRS in real terms (constant dollars) in the 
decade since the first commercial orders were placed; and 
what is likely to happen in the coming decade? 

In the U.S. there are approximately 60 lwrs which are 
either in operation or at a stage of construction such that 
they will he operating by the end of 1975. We have as¬ 
sembled the capital cost records of 48 of these reactors. 
We will use this data to attempt to answer the question 
about what has happened. We have also assembled cost 
estimates for an additional 25 reactors in initial or mid¬ 
stages of construction. We will use this less firm data to 
try to develop some sense of how the situation is chang¬ 
ing. On this basis we will then try to sort out the causes of 
the trends we observe. A matter of special interest is the 
relative magnitude of the cost increases due to escalation 
of equipment and field construction costs as distinct from 
increases caused directly or indirectly by licensing or reg¬ 
ulatory delays. Finally we will speculate upon the conse¬ 
quences of the situation revealed by this analysis for both 
the reactor manufacturing and construction industries 
and the electric utility industry. 


A Meager U.S. Reactor Construction 
Experience, 1964-1975 

The development of the commercial power reactor indus¬ 
try in the U.S. can be roughly divided into three periods. 
First there was the precommercial experimental and pro¬ 
totype phase of the late 1950s and early 1960s. This was 
the period dominated by the A.E.C’s still controversial 
“Cooperative Power Reactor Demonstration Program.” 
The A.E.C. provided construction and operating sub¬ 
sidies for experimental reactors of various designs which 
were, upon completion, to be operated as part of the 
commercial generating systems. This program eventually 
involved five joint ventures between the A.E.C. and 
investor-owned utilities and four with cooperative and 
government-owned systems. 

The initial phase of reactor development ended in the 
fall of 1963 when the Jersey Central Power Co. an¬ 
nounced an agreement with the General Electric Co. ac¬ 
cording to which G.E. was to build and turn over to the 
utility at a fixed price a 640 MWe. boiling water reactor. 
The terms of this “turnkey” contract between Jersey Cen¬ 
tral and G.E. were such that the prospective “Oyster 


Creek” plant would generate base-load power at a lower 
cost to the utility than could an equivalent coal- or 
oil-fired plant. The first “turnkey” contract for a com¬ 
mercial scale LWR was quickly followed by several others. 
These arrangements were widely regarded as both proof 
of the commercial promise of nuclear energy and as vin¬ 
dication of the A.E.C.’s bitterly controversial promo¬ 
tional activities. 

In fact, things were not quite so simple. It is now widely 
agreed that the contemporary estimates of the cost of 
electricity generated by the early “turnkey” plants were 
very optimistic. The reactor manufacturers, Westing- 
house and G.E., more or less consciously risked substan¬ 
tial financial losses to secure market shares in what they 
viewed as the power generating technology of the future. 
Although the losses they ultimately incurred on the turn¬ 
key contracts almost certainly exceeded their expecta¬ 
tions, the strategy was probably a success. Equipment 
costs did decrease as both manufacturers and utilities 
“learned by doing.” But perhaps most important, the 
early turnkey reactors had a powerful demonstration ef¬ 
fect upon the utility industry here and abroad, as their 
mere presence appeared to confirm the realism and immi¬ 
nence of civilian nuclear power. 

The third phase of reactor commercialization began in 
1965 when utilities placed the first orders for reactors 
without firm “turnkey” price guarantees by the manufac¬ 
turers. This date is important: It means that in the U.S. 
there has been less than ten years’ experience in con¬ 
structing large lwrs on a completely commercial basis. 
Even this greatly overstates the case because of the time it 
has taken to build the plants which were ordered in that 
period. In 1965-66 it was expected that about six years 
would be needed to build the reactors then on order. In 
fact, most of the early non-turnkey plants are still not 
complete. By December, 1973, only six of 30 reactors or¬ 
dered in 1967 had entered operation. Of all 27 plants in 
operation by 1973, only 14 were non-turnkey (see the top 
figure on the opposite page). 

Hence the firm information available to understand the 
current economic status of nuclear power is quite meager. 
Two sources of data are available to us: a fairly reliable 
but small set of cost records or. completed plants; and a 
far larger but considerably less reliable set of cost esti¬ 
mates for plants on order or under construction. The dis¬ 
tinction, though obvious, is nonetheless important, for 
surprisingly few published analyses of the economics of 
nuclear power systematically distinguish fact from expec¬ 
tation. 
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The history of light water reactor orders; 
The three phases of the nuclear power 
industry are shown graphically — the 
precommercial prototype phase, the 
guaranteed-cost turnkey phase, and the 
regular commercial phase. Of a total of 189 
plants ordered by January, 1974, only 27 
(less than 15 per cent) had entered 
operation by 1973, of which 13 were turnkey 
plants. 

Thus, only 14 commercial-contract plants 
had entered operation by the end of 1973, 
making commercial experience still limited. 



The average unit cost of non-turnkey 
commercial plants per year of operation 
shows an impressive dispersion and 
increase in nuclear plant costs. 

(± standard error indicated) 
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The earlier reactor operation, the lower the cost. This graph 
illustrates that measuring the average cost of reactors does not 
give a true picture of reactor cost trends, for, of reactors ordered 
between 1965 and 1968 (top line), the cheapest are those 
expected to go Into operation by the end of 1975 (bottom line). 


Allowing for Inflation 

The first problem is to control for the effects of monetary 
inflation. To do so we have deflated the available capital 
cost information by using regional indices of inflation and 
assuming: 

— Total expenditures for a given plant are spread over 
the construction period as follows: 15 per cent are in¬ 
curred at the start of construction, 70 per cent by mid¬ 
construction, 100 per cent by the end of construction. 

— Costs incurred beyond 1974 are deflated by a flat 8 per 
cent per year. Although this is lower than current esti¬ 
mates of future inflation rates in the U.S., it is very close 
to the escalation rule used in 1973 when utilities and con¬ 
structors made the cost estimates used in this analysis. 

Capital Costs: increase and Misestimation 
We have summarized the capital cost situation of non¬ 
turnkey LWRs (see the bottom chart on p. 17), first from 


the reasonably firm data available (i.e., the record of 36 
completed or essentially completed plants); and second, 
from a broader sample of 51 reactors ordered between 
1965 and 1970 and completed (or expected to be com¬ 
pleted) between 1971 and 1981. After inflation has been 
taken into account, we do observe an increase in nuclear 
plant cost of $27/Kw. per year on the reduced sample and 
an increase of $23/Kw. on the broader sample of 51 reac¬ 
tors. 

Several points should be emphasized. First, only 14 
non-turnkey plants larger than 450 MWe. had entered 
operation by December, 1973. Second, there is typically a 
very large range in the costs of plants entering operation 
in any one year. For example, of the six plants in our 
sample which entered operation in 1973, the least expen¬ 
sive cost $213/Kw. and the most expensive $418/Kw. 
(1973 dollars). Hence, the trend of average costs per year 
of operation only partially illuminates reactor construc¬ 
tion experience in the U.S. Third, the 14 non-turnkey 
plants larger than 450 MWe. which had entered opera¬ 
tion by December, 1973, represent only a fraction of all 
plants ordered between 1965 and 1968. Since they were 
the units which were built most rapidly, they are also 
likely to be, on the average, the least costly. A comparison 
of the cost trends for all the reactors ordered between 
1965 and 1968 with those ordered during the same 
period, but expected to be in operation by the end of 
1975, illustrates this situation (see the figure above). If we 
look only at reactors ordered in 1968 and built or nearly 
built, costs appear to be going down. However, if we look 
at all reactors ordered between 1965 and 1970, costs are 
rising monotonically. Moreover, the rate of increase is 
more steep for plants ordered subsequent to 1970, of 
which virtually none is today complete or even in final 
stages of construction. 

In the chart on the opposite page, we attempt to com¬ 
pare this increasing cost situation with the costs antici¬ 
pated at the time reactors were ordered. From the similar 
shape of the two curves, we can conclude that the trend of 
reactor costs was more or less correctly anticipated, but 
the absolute magnitude seems to have been badly mises¬ 
timated. For example, in 1968 the reactors were expected 
to cost only $180 per kilowatt electric (KWe.). The ac¬ 
tual average cost of reactors ordered that year is about 
$430/Kw. This suggests a misestimation of some 
$250/Kw. in 1973 dollars; moreover, it is evident that 
this difference has not been narrowing with time. 

A recent study of nuclear power economics by the 
World Bank observes: “... Current cost estimates are 
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thus likely to be more reliable than was the case in the 
past, a view supported by contracts presently being exe¬ 
cuted.” This is simply not true. We just have little firm 
idea of what the actual cost in deflated dollars of reactors 
ordered subsequent to 1969 will turn out to be. 

The U.S. Federal Energy Administration’s Project In¬ 
dependence “Blueprint” estimates the capital cost of an 
LWR ordered in 1974 to enter service in 1982-83 at 
$455/Kw. (1974 dollars). All of the evidence available to 
us strongly suggests that this estimate will prove to be too 
low — almost certainly by 25 per cent, probably by 50 
per cent, and quite conceivably by 100 per cent (in con¬ 
stant dollars). 

Causes of lwr Cost Increases: Conflicting Views 
There is no scarcity of confident explanations for the fail¬ 
ure of LWR capital costs to stabilize in the past few years. 
Utilities and the A.E.C. hold views which are perfectly 
contradictory (see p. 22). The generally accepted belief of 
the utility industry places the blame chiefly upon the ef¬ 
fects of the A.E.C.-mandated environmental reviews, 
quality assurance programs, and safety related design 
changes. The A.E.C. on the other hand, points to poor 
labor productivity, equipment manufacturer performance 
failure and other construction problems as the principal 
villains. 

Another cause of concern to some has been the struc¬ 
ture of the reactor manufaauring industry. It is an indus¬ 
try whose most salient characteristic is a very high degree 
of concentration. It is also, however, widely recognized 
that the costs of the major manufactured actual compo¬ 
nents of LWRs have been decreasing, both absolutely (in 
constant dollars) and as a fraction of the total plant capi¬ 
tal costs. There does appear to have been modest learning 
in the manufacture of the Nsss not withstanding 
significant design changes and scale modifications. The 
turbine generator has benefited from somewhat larger 
savings. Apparently we must look beyond the manufac¬ 
tured components — the so-called “balance of plant” — 
to identify the reasons that plant costs have exceeded ex¬ 
pectations. 

Central Role of the Architect-Engineer 
The key position of the architect-engineer (ae) bears em¬ 
phasis. It is the AE, strategically situated between the 
seller and buyer of the reactor, who combines three chief 
inputs — manufaaured components, skilled engineering, 
and construction labor and raw materials — into a com¬ 
plete reactor. It is precisely that fraction of the total cost 



Gross misestimation of reactor costs has troubled the nuclear 
Industry. The bottom line represents estimated costs of a reactor 
ordered in a given year, and the top line the actual costs ordered or 
expected (1973 dollars). 


under the control of the ae that has been increasing. Let 
us look more closely at manpower and materials. First, 
the relative share of labor in the construction cost of reac¬ 
tors has sharply increased over the last few years, as is 
widely recognized. In addition to the direct effect of wage 
increases, the most common explanation for this situa¬ 
tion has been a shortage of qualified manpower and a de¬ 
cline in labor productivity. A practical effect of this has 
been a steady increase in the number of man-hours per 
Kw. to build a reactor. Reactors going into operation in 
the 1970s required about 3.5 man-hours per Kw. to 
build, while those slated for the 1980s will require 8.5, 
according to an A.E.C. study. 

But some would argue that what has happened with 
labor costs in the nuclear industry is not unique to this 
business. The same sort of increases have affected fossil- 
fueled generating plants and oil refineries — indeed, all 
large construction projects. If the increasing costs of reac- 
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tors were indeed due to the way the aes manage the 
process of combining manufactured components, skilled 
labor, and raw materials into a finished reactor, the other 
things equal, we would expect two highly similar indus¬ 
tries, conventional power plants and oil refineries, to 
show roughly equivalent rates of cost increase. It is evi¬ 
dent that they do not, for nuclear construction costs have 
far outdistanced both fossil plant and oil refinery costs 
(see p. 21). 

The High Costs of Controversy and Stringency 
Clearly something special is going on in the reactor busi¬ 
ness. What this is cannot be particularly mysterious. In¬ 
tense concern about the safety of reactors persists. This 
concern has had two related effects which bear upon the 
capital cost problem. First, intervention of concerned or¬ 
ganizations and individuals at the public hearing stage of 
the A.E.C.’s licensing procedures has directly caused de¬ 
lays of a year or longer in the construction of certain reac¬ 
tors — Vermont Yankee, San Onofre. The second and 
more general consequence has been a series of changes in 
reactor design criteria mandated by the A.E.C. 

Eor instance, in 1966 the question of effectiveness of 
the nuclear core’s emergency core cooling system was first 
raised. The major effect of this was a tightening in 1972 
of the criteria governing this system, resulting in a certain 
amount of incremental cost. 

Similarly, the promulgation of radiation protection 
levels “as low as practicable” in 1971 contributed $3-5 
million in incremental construction costs. 

Another delaying and costly development was the so- 
called Calvert Cliffs Decision which established that nu¬ 
clear plants, like all other projects, had to file thorough 
environmental impact statements on their projects. 

The quantities of materials used in reactor construction 
illustrate the effects of stricter regulation. In the earlier 
years of reactor construction, amounts of concrete and 
steel per Kw. decreased steadily, reflecting economies of 
scale. Between 1965 and 1970 this trend reversed, in spite 
of continuing increases in the total size of the reactors 
being built, and, thus, continuing increases in economies 
of scale. This is obviously a consequence of more strin¬ 
gent nuclear safety and environmental protection design 
criteria. 

A more important factor affecting costs is the steady 
increase in reactor construction time during the last eight 
years. For reactors ordered in 1965 average construction 
time was about 85 months, rising to about 115 months 
for 1969-ordered reactors. What’s more, comparisons of 


original estimates of construction time with most recent 
estimates show a gap similar in consistency to the one for 
cost estimates. As with costs, misestimation appears to 
have been increasing. These unanticipated delays could 
account for the gap between actual and estimated cost in 
three ways: First, delays imply additional unanticipated 
inflationary effects. To the degree that costs are actually 
incurred later than originally anticipated, the initial esca¬ 
lated dollar estimate of the magnitude of such costs will 
be in error. Second, delays imply additional interest on 
the funds borrowed by utilities to finance reactor con¬ 
struction. Finally, direct construction costs are also af¬ 
fected by delays. 

A Statistical Analysis 

This rapid survey of the possible causes of reactor cost in¬ 
creases underlines the complexity of the problem. There 
is no simple qualitative explanation. Clearly, the outcome 
we have observed is the result of a complex interaction 
among several partially offsetting and partially reinforc¬ 
ing factors (see p. 22). 

In order to obtain a more precise quantitative sense of 
this situation, we have undertaken a modest statistical 
analysis of the simultaneous effects of several different 
types of factors, each of which we know to have 
influenced lwr capital costs in some fashion. These fac¬ 
tors can be grouped into four categories: 

— Time-related factors: the year of reactor order, year of 
operation, etc.; 

— The characteristics of the licensing and construction 
period: total length of time from NSSS award to reactor 
operation, length of licensing procedure, length of con¬ 
struction on site; 

— The physical characteristics of the reactor, such as size 
in MWe.; 

— Geographical and site-related factors for the area in 
which a reactor was built (Northeast, other areas), for the 
number of units of the same size, (one unit, several units), 
and for the cooling system used. 

Higher Costs — Licensing Period and Location 
This analysis underlines the strong correlation between 
plant costs and total project length. But, while there is 
apparently no relationship between the on-site construc¬ 
tion length and cost, the length of the licensing period is 
rather strongly correlated with costs. Moreover, nuclear 
plant costs appear to be significantly correlated with the 
ratio between licensing period and total length of the 
project. This means that for a given project length, the 
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The cost trend for nuclear plant construction 
has outdistanced coal plant costs and oil 
refinery costs, Indicating that labor and 
other construction costs do not tell the 
whole story of nuclear plant cost increases. 


longer the licensing period, the higher the total cost. 

As we already know, the year of operation is correlated 
with cost. A weak relationship between reactor size and 
cost appears to confirm that anticipated economies of 
scale have been partially offset by other influences. 
Among site-related variables the geographic location of 
the plant seems to have the strongest association with 
costs. 

Can Coal be Competitive with Nuclear? 

The capital costs of large light water reactors show no 
signs of stabilizing and, indeed, are apparently still climb¬ 
ing at alarming rates. The implications are very impor¬ 
tant: Will the fuel-cycle cost advantage of nuclear power 
over coal possibly be offset by the capital cost differential 
between the two technologies? 

A statistical analysis of the cost of 102 coal-fueled 
power plants, built between 1960 and 1975 shows that 
coal plant costs have also increased — at an average rate 
of $13 per Kw. per year over the period 1969 to 1975. 
This figure, compared with a $31/Kw. / year increase for 
nuclear plants, suggests that the capital cost differential 
between the two technologies is increasing at 
S19/Kw./year. The corollary with respect to fuel costs, of 
course, is that the breakeven price of coal is also increas¬ 
ing. The breakeven price is simply the coal price which 
equates the total cost of power produced by the two tech¬ 
nologies for assumed values of the capital and operating 
costs of both methods plus nuclear fuel cost. If things 
continue as they have in the recent past, coal delivered to 
a plant at 58 cents/million B.t.u. could be competitive 
with LWRs in 1975. Coal delivered at 74 cents - 92 
cents/million B.t.u., depending on the assumptions made, 
could be competitive with nuclear power by 1980. 

We should stress the empirical uncertainty of several 
critical matters. All estimates of future (indeed, even of 


present) capital costs of nuclear power are really little 
more than educated guesses. Second, the future cost of 
coal is far from certain, and very much depends upon, 
among other things, the politics of air pollution control. 
According to present estimates, anti-pollution devices 
needed to satisfy 1975 air pollution standards will add at 
least $50/Kw., and perhaps more than $100/Kw., to the 
cost of coal-fired plants. These possible extra costs are 
not taken into account in our analysis. 

Finally, the breakeven cost calculation is sensitive to 
variations in the parameters whose values we have as¬ 
sumed: The fixed charge rate for capital amortization, the 
coal heat rate, and the capacity factor (see p. 24). 

Obviously, these very rough analyses cannot support a 
definitive comparison of the present and future compara¬ 
tive economics of nuclear and coal base-load power. 
Some qualitative observations do, however, appear to be 
in order: The present trends in reactor capital costs are 
significantly narrowing the economic gap between the 
two technologies. It would be a great mistake to assume 
that the present economic advantage held by lwrs is 
permanent. The best available evidence points to the need 
for careful and continuing attention to the comparative 
base-load economics of nuclear and coal-fired plants. 

Interpreting Cost Increases: 

Social Acceptability Important 

We believe the strength of “licensing” in the statistical 
explanation of nuclear plant cost changes is the most in¬ 
teresting result of that analysis. It may also turn out to be 
the most controversial. A few points are relatively clear. 
As we’ve said, increases in the licensing period obviously 
entail certain extra direct costs such as environmental as¬ 
sessments and reports, legal fees and other expenses inci¬ 
dental to public hearings and litigation. But these direct 
licensing costs represent only a very small part of the ef- 
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A Utility’s View _ 

• Changes in project scope 

• Environmental studies 

• Safety questions 

• A.E.C. question/answer requirements 

• Additional radiation shielding 

• Reactor protection system changes 

• Radiation monitoring system changes 

• Engineered safeguards 

• Fuel cask decontamination and transportation 

• Mechanical draft cooling towers 

• Additional off-gas treatment 

• Sharp rise in labor, materials and interest 

• Delay of more than three years 


The A.E.C.’s View _ 

• Poor productivity of labor 

• Late delivery of major equipment 

• Change in regulatory requirements 

• Equipment component failure 

• Construction labor strikes 

• Shortage of construction labor 

• Legal challenges 

• Factory labor strikes 

• Rescheduling of associated facilities 

• Weather 


Electric utilities and the Atomic Energy Commission hold perfectly 
contradictory views of nuclear reactor cost increases, each 
essentially blaming the other. The utility view represented here is 
that of Northeast Utilities, and the A.E.C. view is taken from a 
report in Chemical and Engineering News, November 26, 1973. 


feet of the regulatory process upon reactor costs. For, in 
general, increases in the licensing time are the practical 
manifestation of a complex interaction among nuclear 
energy opponents, the utility applicant, and the A.E.C. 
regulatory machinery. This interaction results, among 
other things, in reactor design changes and new safety 
criteria. For a given reactor, the length of the licensing 
period is probably a good indirect index of the cost effects 
of such difficulties. 

One example is the effect of some A.E.C. regulatory 
changes on the cost of the Northeastern Utility “Mill¬ 
stone #2” unit. In this instance, the A.E.C.’s regulatory 
apparatus responded to intervenors by ordering the 
retrofit of additional protection against pipe rusting out¬ 
side containment. The cost of this requirement has been 
estimated to be about $5 million. 

The importance of licensing in explaining cost in¬ 
creases is confirmed by the relationship between the total 
cost and the ratio of licensing period to total project 
length; as we have already noted, for a given total projea 
length, the longer the licensing time, the higher the cost. 
This statistical result can be interpreted in the following 
way: A utility which is spending more time than expected 
on licensing doubtless tries to compensate for such delays 
by speeding construction as best it can. This certainly en¬ 
tails additional unforeseen costs, more intensive use of 
certain manpower, and drastic changes in planning, 
among other things. 

This interpretation may also shed light on the absence 


of any relationship between nuclear plant unit costs and 
length of on-site construction: Apparently some compen¬ 
sating factors during construction period modify the 
normal variations in cost we might have expected when 
considering the effects of length of construction. 

Finally, statistical analysis fails to turn up evidence of 
any systematic relationship between delays in construc¬ 
tion schedule (the difference between actual and expected 
construction length) and reactor costs. This is, of course, 
in flat contradiction with one of the most commonly ac¬ 
cepted beliefs about the capital cost problems of nuclear 
power. What it strongly suggests is that original estimates 
of reactor construction and licensing time are themselves 
little more than random guesses. Clearly, if initial esti¬ 
mates of the time necessary to build reactors are them¬ 
selves unrelated (as we know them to be) to the actual 
time required, then any measure of “delay” based upon 
these estimates will necessarily also be unrelated to any 
consequences of schedule slippage. Architect-engineers 
and constructors either do not take into account changes 
in construction length, or poorly anticipate them. 

The absence of any relationship between the year of 
NSSS order and actual cost, combined with evidence of 
high correlation between cost and year of operation, 
again highlights the crucial role of opponents of nuclear 
power in the cost picture. The obvious explanation for 
this apparent paradox is that intervention and conse¬ 
quent delays all began at roughly the same time (chiefly in 
the early 1970s), and in general affected reactors regard¬ 
less of the year they had been ordered. 

Let us now try to view all of these circumstances 
from a somewhat broader perspective. 

Energy Pricing a Question of Political Power 
The price of usable energy from oil, coal, or uranium now 
has little to do with the marginal production cost of any 
of these resources. Nor does it have much to do with the 
marginal cost of manufacturing and assembling the 
equipment necessary to convert the energy in these re¬ 
sources into consumable form. Instead, the price of 
energy from alternative technologies is the result of a 
complicated process of assigning relative values to a vari¬ 
ety of energy-producing resources and technologies by 
those who either control or require these resources and 
technologies. This process is both intensely and inher¬ 
ently political. The last point bears special attention. 
Most of the world’s governments have now accepted the 
need to develop energy policies. The purpose of such 
policies is commonly formulated in terms of a require¬ 
ment to bring supply and demand into long-term balance, 
subject to various technical, economic, and political con¬ 
straints. Often the “political constraints” are assumed to 
be somehow the least real. Hence, the belief, now wide¬ 
spread among affected businessmen and public officials, 
that political opposition to nuclear power will vanish as 
soon as the public has realized that this technology is the 
best available way for society to meet its energy needs. 

But there is a strong (and perhaps growing) disagree¬ 
ment within American society on whether nuclear power 
does indeed represent a valuable way to generate electric¬ 
ity, in the face of what is perceived to be social costs. 

Among the opponents of nuclear technology, two dif¬ 
ferent attitudes are apparent: 

— Some consider that today’s relatively cheap cost of 
electricity from reactors is not an acceptable indicator of 
the “net social value” of the technology. This “net social 
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Left: Nuclear fuel is loaded into the number 
one unit of the Calvert Cliffs Nuclear Power 
Plant in Maryland. A lawsuit brought by 
groups opposing the plant lead to the 
now-famous "Calvert Cliffs Decision” which 
held that nuclear power plants were 
required to submit extensive environmental 
impact statements. The ruling contributed 
significantly to nuclear plant construction 
cost increases. (Photo courtesy 
Combustion Engineering, Inc.) 

Below: The enormous number of 
hand-welds done on a nuclear plant’s 
reactor containment vessel must be 
carefully X-rayed. Such precision means a 
nuclear plant is very labor-intensive, 
making the recent sharp increase in the 
proportion of labor costs involved in power 
plant construction damaging to power plant 
economics. 

The plant shown is Florida Power 
Corporation’s Crystal River Three power 
plant, due to be oporable last year, but now 
indefinitely postponed. Recent surveys 
have shown that 28 nuclear power plants 
already under construction have been 
delayed or postponed because of funding 
difficulties. (Photo courtesy Atomic 
Industrial Forum) 
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Coal break-even cost Is sensitive to the 
fixed-charge rate for capital amortization, 
the coal heat rate, and the capacity factor. 
The top chart shows that, for a given capital 
cost differential between coal and nuclear 
plants ($150/Kw.), the break-even cost 
varies between 48 cents/m.B.t.u. and 69 
cents/m.B.t.u., depending on the value 
assumed for these three factors. 


The nuclear capacity factor also affects coal 
break-even cost, as the bottom chart 
shows. For a capital cost differential of 
$150/Kw., a shift in the nuclear capacity 
factor from 80 per cent (originally expected 
for nuclear plants) to 65 per cent (a high 
figure as compared to average reactor 
operation records) causes the breakeven 
cost of coal to move from 38 cents/m.B.t.u. 
to 66 cents/m.B.t.u. ( and Ic are 
Investment costs for nuclear and coal, 
respectively, in dollars per Kw.) 
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value” is today overstated, they contend, as some risks 
and social costs associated with nuclear power are not yet 
properly internalized in reactor prices. Therefore, these 
opponents have attempted to force the A.E.C.’s licensing 
apparatus to revise its safeguard standards. For example, 
the “as low as practicable” criteria, which in 1971 drasti¬ 
cally changed the philosophy of radiation protection, is 
the result of such actions. However, additional costs im¬ 
posed by stricter environmental safety standards should 
be seen as part of normal production costs, and hence 
eventually subject to reductions due to learning. 

— Others apparently consider that nuclear reactor tech¬ 
nology can never be a reasonable way to produce electric¬ 
ity. They argue that whatever the increase in safeguard 
requirements, the potential dangers inevitably associated 
with nuclear power development are unacceptable. To 
those people the “net social value” of reactor technology 
is negative. 

The arguments they have developed to support this 
second view are well known: Large scale development of 
nuclear power increases the risk of a major nuclear catas¬ 
trophe; the management and storage of radioactive 
wastes will generate problems, the solutions of which are 
far beyond our present and likely future capabilities. De¬ 
velopment of nuclear power on a world-wide basis means 
abundant Plutonium 239 to build nuclear weapons, 
thereby increasing dramatically the risk of a nuclear vio¬ 
lence. 

The American administrative and judicial processes af¬ 
ford both sets of critics ample opportunity to impede the 
rate of reactor commercialization. The principle conse¬ 
quence has been dramatic cost increases. The extreme cri¬ 
tics of nuclear power have been at least partially success¬ 
ful in their efforts to force a downward re-evaluation of 
the social value of reactor technology. 

This is the real point about the relationships we have 
discovered between licensing delays and cost increases. 
The problem here is not administrative or technical in the 
sense that a somehow inefficient set of regulatory 
machinery has caused “artificial” cost increases. Rather, 
the regulatory process has been used as a device to give 
effea to the view that reactor technology is not as valu¬ 
able to society as the anticipated cost of electricity from 
the first-generation plants implied. The process by which 
opponents of nuclear power are trying to establish their 
views about the ultimate value of nuclear power to soci¬ 
ety is causing delays and costs which obviously can only 
be reduced by a reduction in the level of the controversy 
itself. 

Politics May Enhance Interfuel Competition 
One very important implication of this interpretation is 
that engineering estimates of reactor capital cost are 
insufficient guides for predicting actual future costs. Sec¬ 
ond, as we discussed previously, a major consequence of 
this situation is an increased potential relative competi¬ 
tiveness for coal-fueled plants. Therefore, if present 
trends continue, it may turn out that in practice 
significantly fewer reactors than scheduled will be built in 
this country, because they will be challenged, on strict 
economic grounds, by an alternate technology. 

The possibility of an effective competition between the 
two technologies depends, however, upon the future of 
the coal industry. It may be extremely naive to suppose 
that the long-term price of coal will remain very much 
below that of oil in terms of $/million B.t.u. Informed ob¬ 


servers of the coal mining industry in the U.S. agree that 
the combination of environmental protection demands 
and union wage demands is virtually certain to bring 
about large increases in the cost of coal. 

In addition, social costs are today associated to coal- 
fueled plant operation, and it is still difficult to assess how 
much higher generating costs from coal plants should be, 
to take properly into account these social costs. 

In fact, the most disturbing aspect of the whole energy 
supply system is the absence of any force operating to 
keep costs stable, except some modest decline in demand 
when prices rise. Still, this should be small comfort for the 
nuclear industry. The economic advantage of reactors 
over coal- or oil-fired plants is based upon a fuel cycle 
cost advantage which is in great danger of being offset by 
the capital cost differential between the two technologies. 

Our interpretation of the relationship between nuclear 
reactor cost increases and licensing has highlighted the 
fact that the issue here is not merely technical or econom¬ 
ical, but is inherently political: Present trends in nuclear 
reactor costs can be interpreted as the economic result of 
a fundamental debate on nuclear power within the U.S. 
community. Beyond its economic effects, the real issue of 
this debate is the social acceptability of nuclear power; 
any discussion on the future possible contribution of nu¬ 
clear energy to our country’s energy supply system would 
be, therefore, entirely misleading without recognizing this 
reality and its technical, economical and social implica¬ 
tions. 
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The internal combustion engine is inherently efficient, 
but the demands of driving and the nature of today’s 
automobiles degrade that efficiency 



Testing an automobile on the high-speed oval track at Chrysler 
Corporation's Chelsea, Michigan, proving grounds. Such testing 
has enabled a much deeper understanding of how the mechanisms 
of the automobile behave under real-life driving conditions. (Photo 
courtesy Chrysier Corporation, Andy Sacks.) 
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The Automobile as an 
Energy Converter 


About 30 per cent of the petroleum consumed in the 
United States is used by automobiles and about 12 per 
cent by trucks. A marked improvement in the efficiency 
with which automobiles convert the chemical energy of 
gasoline into vehicle motion could result in a substantial, 
although not overwhelming, decrease in our total pe¬ 
troleum requirements. In this article 1 will examine some 
of the principal factors that affect the efficiency of 
gasoline usage by the automobile. 

Today’s Internal Combustion Engine 
The gasoline engine (internal combustion or ic engine) 
changes chemical energy into mechanical via the Otto 
cycle, as illustrated in the pressure-volume diagram on 
page 28. The air-fuel mixture is compressed, burned at 
constant volume and expanded to give mechanical 
energy. The so-called “compression ratio” is the volume 
of gas before compression, divided by the volume after 
compression. For present vehicles the maximum tempera¬ 
ture of the gases in the combustion chamber at the con¬ 
clusion of the burning process is about 4500°F. The ideal 
process is better illustrated by the temperature-entropy 
diagram on page 29. 

The efficiency of the gasoline ic engine is enhanced by 
increasing the compression ratio because greater com¬ 
pression produces higher pre-combustion temperatures, 
and thus more useful work. In practice, the extent to 
which one can increase the compression ratio in a carbu¬ 
reted engine is limited by the tendency of the engine to 
“knock”: During fuel combustion in an operating 
gasoline engine the last fraction of the fuel-air mixture to 
burn in a cylinder is raised in temperature before combus¬ 
tion by further compression from the combustion of the 
first part of the fuel to burn. In a knocking engine this last 
part of the fuel to burn detonates because of the existence 
of pre-flame oxidation products (such as peroxides) of the 
fuel that were produced as a result of its high tempera¬ 
ture. For high-octane gasolines these pre-flame reactions 
are minimized, and high compression ratios can be 
realized. The addition of small amounts of tetraethyl lead 
to gasoline can markedly increase its octane number and 
allow the use of a higher compression ratio than would be 
possible with unleaded fuel. 

Diesel engines circumvent octane limitations and 
achieve high thermal efficiencies by compressing air using 
a high compression ratio — from 14 to 22 vs. about 8.5 
in today’s ic engine. Fuel is injected into the very hot 
compressed air, and if the fuel possesses the proper 
characteristics (high cetane number, as a gasoline’s high 


octane number), it burns rapidly as it is injected, produc¬ 
ing a burn somewhere between a constant volume burn 
and a constant pressure bum. 

Fuel Economy No Better Than In 1930s 
Despite a gradual increase in the average engine compres¬ 
sion ratio and engine operation efficiency since 1930, due 
to the availability of higher-octane fuels, there has been a 
gradual decrease in average vehicle fuel economy from 
about 15.4 mpg in 1936 to 13.5 in 1972. This fuel 
economy decrease stems from the use of larger engines 
(more power per vehicle weight); heavier and larger vehi¬ 
cles; such accessories as automatic transmission, power 
steering and air conditioning; and higher vehicle speeds. 
Vehicle design in these years was not directed primarily to 
fuel economy improvement, but to improved convenience 
and performance. The advent of lower compression ratio 
engines in 1972 in order to accomodate lead-free 
gasoline, the use of various emission control strategies, 
and an increase in vehicle weight because of safety re¬ 
quirements have resulted in a substantial loss of fuel 
economy in vehicles produced in the last few model years. 

Unfortunately for engine efficiency, we seldom operate 
our vehicles at maximum power where we can obtain 
higher thermal efficiency. For instance, one study esti¬ 
mates that we use maximum power only about one per 
cent of the time, and 43 per cent of the time use less than 
10 per cent of engine power. Of course the reason for this 
extra power is that we feel it necessary to have access to it 
for adequate vehicle performance. Thus, we use engines 
that can supply 100 horsepower at the rear wheels when 
needed. Yet during constant speed, level road driving or 
during low-power acceleration, which constitute the ma¬ 
jority of our driving, the engine need supply much less 
than this — for example only about 20 horsepower to 
travel 60 m.p.h.. 

This requirement for the ability to handle extreme- 
but-infrequent peak loads is common to many systems 
(e.g. people, power plants). Unfortunately, in the case of 
the IC engine as we use it today, this operating mode re¬ 
sults in a degradation of the thermal efficiency, because 
the engine as used exhibits poor fuel economy at low 
power conditions. The power delivered by the engine at 
any speed is regulated by controlling (throttling) the 
amount of air-fuel mixture that enters the cylinder before 
the compression stroke. In a throttled engine the intake 
manifold pressure is below atmospheric pressure. 

The loss in efficiency at part throttle has three causes. 
One is the mechanical friction of the large (for maximum 
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horsepower) engine run at moderate speeds; second is the 
energy required to pump all the intake air past the par¬ 
tially closed throttle plate into the low pressure intake 
manifold; and third is the larger fraction of the heat of 
combustion rejected to the cylinder walls at part throttle. 
This degradation of thermal efficiency at typical part-load 
urban driving is shown in the top table on page 31. 

If we use a smaller engine (lower maximum horse¬ 
power) for a given-sized vehicle with a constant ratio of 
engine speed to vehicle speed, we gain in fuel economy 
because the friction loss is smaller for the small engine. 
Also, we have to operate at higher intake manifold pres¬ 
sures for the same vehicle and engine speed in order to 
obtain the required power output and consequently incur 
lower pumping and heat losses. The vehicle with the 
small engine will of course have poorer acceleration per¬ 
formance because of lower peak power. 

The stratified charge engine represents an exp)erimental 
concept which could operate more efficiently under part¬ 
load conditions. One version of the stratified charge en¬ 
gine does not throttle the input air and, this plus a lower 
specific heat due to lower temperatures, gives a 30 per 
cent better fuel economy than the same engine throttled, 
under typical part-load operation. This engine compress¬ 
es air and regulates the power output by controlling the 
amount of fuel injected into the cylinder during the com¬ 
pression stroke. The air-fuel mixture is localized 
(stratified) so that it will be concentrated enough to burn, 
and is spark ignited. 

The energy required for the Environmental Protection 
Agency’s (E.P.A.) typical urban driving cycle with its 
many stops and accelerations is approximately propor¬ 
tional to the vehicle weight. TTie work required to move a 
2440-lb. vehicle through this type of driving cycle is 0.23 
horsepower-hours per mile at the rear wheels, while the 
work to move a 4550-lb. vehicle through the same cycle is 
0.40 horsepower-hours per mile. 

As is well known, if one is concerned solely with fuel 
economy in urban driving and not with performance, one 
should use a small vehicle with a somewhat underpow¬ 
ered engine (as compared to conventional U.S. practice) 
with no accessories. 

But for highway driving, vehicle weight is of less impor¬ 
tance, since the predominant loss is due to aerodynamic 
drag — the turbulence of air flowing past the 
automobile’s body. The two most important aspects of 
this drag are the frontal area and a value called the 
coefficient of drag (Cd), a measure of the car’s wind resis¬ 
tance. The work to move a vehicle at a high speed 



The Otto cycle used In the internal combustion engine is 
diagrammed here as a cylinder pressure — cylinder volume 
diagram. From 1 to 2 gasoline and air injected into the cylinder is 
compressed; from 2 to 3 combustion is taking place, and from 3 to 
4 the resultant hot gases are expanded to give mechanical work. 
The engine diagrammed here has a compression ratio of 8.0, an 
air-fuel mixture intake at 140 degrees F. and 9.7 p.s.i. (part 
throttle). 


through a given distance can be approximately written 
as: energy per mile ~ (speed)*(area) (Co) (neglecting roll¬ 
ing resistance at high speed). 

If we desire good fuel economy during highway driv¬ 
ing, we require a vehicle of small frontal area of good 
aerodynamic design with low drag coefficient. This vehi¬ 
cle must, of course, meet the government safety and emis¬ 
sion requirements. 

The work required to drive a mile for highway driving 
increases greatly with speed. However, the observed fuel 
economy does not decrease so abruptly with increased 
speed because of the increased efficiency of the engine 
when operated at the higher power levels required for the 
higher speeds. The exact interplay between these two fac¬ 
tors depends upon the ratio of engine maximum power to 
vehicle weight. The compensation for the higher speed 
due to increased engine efficiency depends upon how 
overpowered the vehicle is for the speed range in ques¬ 
tion. 

Other faaors such as driving habits, traffic patterns, 
and tire characteristics are also important in determining 
the fuel economy of vehicles. 

Transmissions and Economy 

The transmission in present vehicles attempts to match 
the variable engine speed (depending upon power re¬ 
quirements) to variable vehicle speed from 0 mph to high 
speed. Modern automatic transmissions are a com¬ 
promise among performance, efficiency, and cost. In 
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A temperature-entropy diagram for the Otto cycle. Any heat engine 
must reject a certain amount of heat to the environment. The area 
under this curve represents the total heat energy of the system, 
and the shaded area the waste heat. The line 1-2 is the 
compression, 2-3 is the constant volume combustion, and 3-4 is 
the expansion to produce mechanical energy. In the ideal engine. 


efficiency 



where R,.=compression ratio, R=gas constant, C, = specific heat 
of working gases at constant volume. 


urban driving they may be only 75 per cent efficient be¬ 
cause of losses in the fluid torque converter, although in 
highway driving they exhibit high efficiency. If the trans¬ 
mission were more efficient in urban driving, and if it 
could provide a better match between the engine speed 
and vehicle speed, there would be a large gain in fuel 
economy, perhaps in the ideal case as much as 50 per cent 
for a vehicle with a large engine in urban driving. An 
ideally matched engine and transmission would mean an 
efficient, infinitely variable transmission that would allow 
the engine to run at a low speed and consequently high 
intake manifold pressure for the power load required. 
Thus, as low a friction and pumping loss as possible 
would be incurred. In the past the overdrive gear was 
used to lower the engine operating speed manually and to 
effect an economy gain in highway driving. For the same 
reason a low rear axle gear ratio (the ratio of motor speed 
to wheel speed) can result in better fuel economy, but at 
the same time poor acceleration. 

Much effort has been spent in the last 70 years to de¬ 
velop improved transmissions. Present automatic trans¬ 
missions offer great convenience at low cost but until 
now the economics have not encouraged the added costs 
probable for a fuel saving transmission. The fuel cost for 
50,000 miles can be about $1000 if fuel costs 30 cents per 


gallon, but will be about $3000 if fuel costs $ 1 per gallon. 
A transmission designed to give a 10 per cent increase in 
fuel economy may only just pay for its purchase price in 
25,000 or 50,000 miles at the lower fuel cost, but could 
result in a net gain to the buyer at the higher fuel prices 
probable in the future. 

Combustion and Fuel Savings 

The combustion of a fossil fuel with air is a basic step in 
any heat engine. Today, because of the 1977 federal emis¬ 
sion requirements (0.41 grams per mile of hydrocarbons 
and 3.4 grams per mile of CO for the 100 to 300 grams of 
fuel burned per mile), we must, during the E.P.A.’s pre¬ 
scribed driving cycle, combust 99.8 per cent of the hy¬ 
drocarbons and have a chemical heat release of about 99 
per cent in the engine together with the afterburner. Ide¬ 
ally, this system performance should be capable of being 
maintained for 50,000 miles. 

The fast propagation of a turbulent flame is the essen¬ 
tial part of all heat engines. For high-speed operation of 
the ic engine the flame must travel the length of the com¬ 
bustion chamber in a few milliseconds. This requires a 
flame speed of about 10 to 30 meters per second. Laminar 
or quiescent flame speeds are a few tenths of a meter per 
second. By increasing the turbulence of the gas before 
combustion, the required flame speed can be obtained. 
The very high turbulence level of the gas in the cylinder is 
caused principally by the fast inrush of air during the in¬ 
take stroke and increases with engine speed to provide the 
required higher burning rate at the higher speeds. The 
turbulent flame speed, which is a function of the adiabatic 
flame temperature as well as of the turbulence, decreases 
for low combustion temperatures such as those caused by 
high air-to-fuel ratios (lean operation), by low inlet man¬ 
ifold pressures (part-throttle operation, which leads to di¬ 
lution by the residual from the previous charge), by ex¬ 
haust gas recirculation (an emission control procedure for 
nitrogen oxide reduction), and by the use of aliphatic 
fuels as compared to aromatic fuels. Aliphatic fuels are 
those composed primarily of straight-chain hydrocarbon 
molecules with single-carbon carbon bonds. They burn 
slower because of lower flame temperatures. Aromatic 
fuels contain molecules featuring carbon chains in rings 
with double bonds and burn faster because of higher 
flame temperatures. 

If the fuel charge burns too slowly, the fuel economy 
can be greatly decreased, since expansion of the burned 
fuel through the compression ratio cannot take place. 
Some compensation for a low rate of burn can be ob- 
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tained if the spark timing is increased to allow a longer 
time for the combustion process, or a faster burn rate can 
be obtained if the air and fuel-induction system is 
changed to increase the gas turbulence. The intentional 
and unintentional variations in flame speed that have re¬ 
sulted from pollution control measures have led to a 
greater need for understanding this subject than has ex¬ 
isted in the past. 

The flame speed problem is further complicated in the 
spark-ignited ic engine by the existence of a statistical 
variation of flame speed from cycle to cycle (cyclic disper¬ 
sion). No two cycles are alike, as shown on page 33 by 
the pressure-crank angle traces for 16 consecutive cycles 
of an engine. This effect lowers the tolerance of the engine 
for lean operation and increases the octane requirements. 
In an engine with a well-designed ignition and induction 
system the basic cause of cyclic dispersion appears to be 
related to the statistics of turbulence so that it may not, in 
fact, be possible to eliminate this dispersion. However, 
after we understand cyclic dispersion better, we may be 
able to minimize it, and the gain in engine performance 
could be translated into increased fuel economy. 

The basic chemistry and hydrodynamics of flames have 
received a large amount of scientific attention; yet there is 
no universally accepted theoretical model of turbulent 
flames or of the quench thickness of a turbulent flame im¬ 
pinging against a cold wall. There has recently been an 
increase in interest in this area. The quench thickness is 
an important value which in part determines the hy¬ 
drocarbon emissions of an engine. The auto engine de¬ 
pends upon the ability of highly turbulent flames to com¬ 
bust the air-fuel charge in the cylinder in the required 
time (a few milliseconds or 40 or 50 crank-angle degrees) 
and at the same time produce low emissions. 

The Pollution Constraint; Present 1C Engines 
Prior to 1966 exhaust pipe emissions of vehicles were un¬ 
controlled. California in 1966 and the Federal Govern¬ 
ment in 1968 required control of hydrocarbons and car¬ 
bon monoxide. The 1970 amendment to the Federal 
Clean Air Act required for the future, a further ten-fold 
decrease in emissions of CO, hydrocarbons, and nitrogen 
oxides (NO). 

The pollution constraint is important in the energy 
problem inasmuch as many of our emission control pro¬ 
cedures result in a loss of fuel economy. But why is this? 
First, we examine the case of nitrogen oxide. 

Controlling Nitrogen Oxides 

NO is formed in the cylinder of the Otto cycle engine by 
the high-temperature (2800°K.) reaction between oxygen 
atoms and nitrogen molecules. Its formation is expressed 
as; 

N 2 O ^ NO N 

N -I- O 2 ^ O + NO 

NO is not formed at a uniform rate throughout the 
combustion chamber, for the temperature in the cylinder 
after combustion is not uniform. The first part of the air- 
fuel mixture to burn is the hottest after combustion is 
completed, because of all the burned gases it is compressed 
the most as a result of rising cylinder pressure during 
the approximately constant volume burn of the charge. 
Consequently, this first part produces the most NO. 

TTie formation of NO can be controlled in the engine 


either by using a rich (excess fuel) fuel-air mixture in 
order to lower the oxygen concentration or by lowering 
the temperature of combustion. Lower temperatures can 
be accomplished by diluting the inlet charge either with 
excess air (lean operation) or with exhaust gas (exhaust 
gas recirculation, or EGR) so as to lower the temperature 
of combustion and consequently to lower the rate of NO 
production. The amount of air required for a given NO 
control is larger than the amount of exhaust gas because 
air contains more oxygen. Both of these control methods 
result in a loss of power for a given manifold pressure 
since the cylinder charge is diluted with excess or inert 
gas; but EGR will give a lower power loss since less is 
used. Controlling NO by very rich or very lean operation 
can be applied either to the whole charge uniformly or to 
selective parts of the charge (stratified charge) such as the 
first part to burn, which produces the most NO. 

As we saw from the thermodynamics of the Otto cycle, 
the efficiency is not a function of the peak cycle tempera¬ 
ture (the length of line 2-3, figure on page 29). If the burn¬ 
ing rate of the fuel-gas mixture in the combustion 
chamber can be preserved, the method of control by EGR 
or by very lean operation need not result in a loss in fuel 
economy unless a larger engine is used to compensate for 
the loss in maximum power. 

The peak temperature of combustion can also be low¬ 
ered by initiating the combustion later in the cycle (spark 
retard) so that combustion takes place in part during the 
expansion stroke. This results in a combustion process 
that approaches constant pressure rather than constant 
volume. Since the working gas can hold more heat at con¬ 
stant pressure than at constant volume per degree Centi¬ 
grade, peak temperature is lowered and, as a result, the 
rate of NO production decreases. This type of operation 
does not allow full expansion of the burned gases, since 
part of the charge is burning during the expansion stroke 
and results in a loss in fuel economy and power. In 1973 
and 1974 vehicles, some NO control was obtained by 
spark retard; but the retard was used primarily, as will be 
seen later, for hydrocarbon control. We do not know of 
any homogeneous reactions that can be used in ptactice 
to unfix NO (that is, to convert it back to N 2 and O 2 ) in 
the exhaust system of a vehicle under normal urban driv¬ 
ing conditions (exhaust manifold temperatures 
500-600°C). 

Carbon Monoxide 

If an IC engine is run with less air than required for com¬ 
plete combustion (rich), it is a thermodynamic certainty 
that the exhaust gas will contain some reducing agent, 
which is predominantly CO. If the vehicle is run with ex¬ 
cess air, the experimental result is that the per cent CO in 
the exhaust will be low — close to the government limits 
of 3.4 grams per mile for an average U.S. vehicle. The 
Federal test procedure requires that the emissions of CO, 
NO, and hydrocarbons be measured over the duration of 
the 15-mile test run from the moment the ignition key is 
turned on. A cold engine requires the introduction of con¬ 
siderable excess fuel into the intake manifold (choke), be¬ 
cause of fuel volatility problems, in order to start prop¬ 
erly. This leads to high CO and hydrocarbon emissions 
for the first minute or two of the cycle (46 min. total driv¬ 
ing time in concept) and results in the necessity for very 
low values for the remainder of the cycle in order to meet 
emission requirements. 

Control methods for CO in the engine which are based 
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How thermodynamics and friction reduce mileage In the 
real-life automobile 


Thermal 

Miles 


efficiency 

per 


(per cent) 

gallon 

All chemical energy converted into mechanical energy 
Theoretical Otto cycle (ideal gases, perfect 

100 

194 

heat release) 

Real Otto cycle (heat loss dissociation, non-ideal 

57 

116 

gases, indicated efficiency) 

33 

68 

After subtracting pumping losses at road load, 40 m.p.h. 

23 

44.6 

After subtracting mechanical losses (engine friction) 
at road load, 40 m.p.h. 

17 

33 

After subtracting carburetor metering, choke, 
accelerator pump, fan, manifold distribution, and 
distributor retard iosses 

15.5 

30 

After subtracting automatic transmission losses 

After subtracting power steering and generator 

11.9 

23 

losses 

10.3 

20 

After subtracting air conditioning losses (1.5 h.p. 
continuous) (Air conditioning requires higher idle 
speed and is used only at certain times 

8.5 

16.4 


The ideal ‘'gas-burner" could get an 
equivalent of about 200 miles per gallon, but 
far less is realized in actual Otto cycle, 
internal-combustion-engine autos, because 
of thermodynamic limitations and internal 
friction in engines. The automobile used in 
these calculations is a 1971 Ford Pinto; 
2000 C.C., 4-cylinder engine with automatic 
transmission. The vehicle is assumed to 
have run through the standard urban driving 
cycle specified by the Environmental 
Protection Agency, and to have run on 
gasoline with an energy content of 44.6 
horsepower-hour per gallon. 


Federal automobile exhaust emission standards (grams per mile) 



Hydrocarbons 

CO 

N02 

Pre-1968 (uncontrolled) 

15 

90 

6 

1968-1972 

6.3 —* 3.0 

52-► 28 

uncontrolled 

1973-1974 

3.0 

28 

3 

1975 (interim standards) 

1.5 

15 

3.1 

1976 

1.5 

15 

3.1 

1977 

0.41 

3.4 

2.0 

1978 

0.41 

3.4 

0.4 


Present schedule for reducing automobile 
pollution amounts to an approximate 97 per 
cent reduction in hydrocarbon and carbon 
monoxide from uncontrolled levels by 1977; 
and a 93 per cent reduction of nitrogen 
oxides by 1978. The National Academy of 
Sciences/ National Academy of Engineering 
has reported that the 1977 standards are 
achievable, and the 1978 standards "can 
probably be achieved" if problems with 
advanced emissions control catalysts can 
be solved. 


on lean (excess air) operation should not result in a loss of 
fuel economy if the rate of burn of the charge is pre¬ 
served. It will result in a loss in power as compared to 
conventional operation at near stoichiometric air-fuel 
ratio; and if this necessitates a larger engine, it can result 
in lower fuel economy than in a smaller engine run lean. I 
will consider CO control in the exhaust system later. 

Hydrocarbons 

The principal cause for the loss in fuel economy is the 
necessity for hydrocarbon control. Although the gases in 
the 1C engine are hot (2800°K), the walls are cold 
(100-150°C). This is a very great advantage, since we can 
use cast-iron fabrication and retain an oil lubricant on the 
cylinder walls. The flame that brings about the combus¬ 
tion of the air-fuel mixture is extinguished (quenched) a 
few thousandths of an inch from the cold wall. This 
quench layer is cooled by the wall and contains unbumed 
fuel. In addition, the fuel-air mixture is forced alongside 
the piston and back of the top compression piston ring 
during the compression stroke; and this fuel does not 
burn during the main combustion process. During the 
expansion stroke the ring area hydrocarbons escape and 
form a layer on the cold cylinder wall. During the blow¬ 
down process, when the exhaust valve opens, the hy¬ 
drocarbon quench layer on the cylinder head is drawn out 


in the exhaust gases; and during the exhaust stroke the 
hydrocarbons from the ring area are scraped from the 
cylinder wall and find their way into the exhaust gases. 
Enough survive postquench oxidation to be the source of 
unburned hydrocarbon emissions for an engine with cor¬ 
rect flame speed. 

Under urban driving conditions our present ic 
spark-ignited engines will have, without secondary 
treatment, hydrocarbon emissions in excess of the 1977 
law when used in present vehicles. Combustion chambers 
with small surface-to-volume ratios will minimize hy¬ 
drocarbon emissions. To meet emission standards they 
must be removed in some post-quench oxidation process. 
This can be either homogeneous or catalytic oxidation. 
The homogeneous oxidation requires excess oxygen and 
temperatures above 700-800°C. The excess oxygen can 
be provided by either lean operations or an air pump. 

Homogeneous Oxidation — The Thermal Reactor 
Unfortunately, the exhaust temperatures of our present 
engines are not high enough in the exhaust manifold 
(500-600°C) during urban driving to oxidize the 
quenched hydrocarbons in the exhaust process or exhaust 
manifold well enough for emission control. This is par¬ 
ticularly so with EGR or lean operation or engines with 
very high indicated thermal efficiency which will result in 
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The ideal transmission could vary infinitely 
to operate an engine at the most efficient 
speed for each vehicle speed. This graph 
shows the difference such a transmission 
could make in mileage. The limitation of 400 
r.p.m. engine speed does not permit 
operation at 75 per cent of full power below 
30 m.p.h. (Source: Jandasek, SAE 
Transactions, 6f, 95(1953)) 



a colder exhaust. Higher temperatures that can give some 
measure of hydrocarbon control can be obtained by 
spark retard and/or by enlarging and insulating the ex¬ 
haust manifold. 

Spark retard results in lower thermal efficiency and 
consequently higher exhaust temperatures since less 
thermal energy is converted to work. 

By insulating and enlarging the exhaust manifold the 
residence time at elevated temperatures of the exhaust 
gases can be increased, and homogeneous hydrocarbon 
oxidation will occur. This thermal reactor approach has 
been extensively investigated, since it offers the hope of 
less spark retard for a given hydrocarbon control. It suf¬ 
fers from a severe materials problem in the construction 
of the holding chamber (enlarged, insulated manifold), 
which can operate at times during high-speed driving or 
during engine malfunctions in excess of 1000'’C. 

Conservation of the exhaust heat by lowering the heat 
rejection rate from the cylinder and exhaust port to the 
cooling water can increase exhaust temperatures a limited 
amount without loss in fuel economy and will therefore 
result in less spark retard and better fuel economy for a 
given hydrocarbon emission level. 

Unfortunately, methods for CO and NO control, as we 
have seen, produce cooler exhausts as a result of the ex¬ 
cess air or the use of EGR. In addition, they produce a 
cooler flame in the cylinder, which results in thicker 
quench layers and a larger fraction of the fuel contained 
in the cylinder residing in the quench areas. This results in 
larger hydrocarbon emissions from the engine and re¬ 
quires more spark retard in order to attempt to control 
these. 

A stratified charge engine in which only air is com¬ 
pressed and the fuel is injected into the cylinder some time 
during the compression stroke and ignited subsequently 
by a spark can, in theory, avoid the ring area and wall 
quench hydrocarbons. 


Catalytic Exhaust Gas Treatment 

Attempts, unsuccessful so far, to meet the low emission 
standards now scheduled for 1978 (see bottom table, 
page 31) with present engines by using exhaust gas recir¬ 
culation and spark retard for NO control, and spark re¬ 
tard for hydrocarbon control, have resulted in a vehicle 
with very low power, driveability, and fuel economy. In 
most 1975 cars’ exhaust gases are treated catalytically 
after they leave the engine at normal exhaust tempera¬ 
tures because catalysts can be very efficient above 250- 
350‘’C. Thus pollution control is effected without making 
large changes in engine operating parameters. The result 
is a vehicle with greater fuel economy and driveability. 
The use of catalysts, however, requires the use of un¬ 
leaded fuel in order to obtain the required catalyst dura¬ 
bility. The unleaded fuel available today has an octane 
number of 91 rather than the 95 to 98-1- available as 
leaded fuel. The vehicles designed to run on unleaded fuel 
have a lower compression ratio than those that formerly 
used leaded fuel (about 8-8.5 as compared to 9 or 10) and 
consequently have a somewhat lower thermal efficiency. 

The catalytic approach to emission control of all three 
pollutants consists of the reduction of NO to Nj using 
CO or H 2 and by catalytic oxidation of CO and hy¬ 
drocarbons to CO 2 and H 2 O. In order to provide the re¬ 
ducing atmosphere for NO reduction, the engine must be 
run with a slight excess of fuel over the stoichiometric re¬ 
quirement. Air from an air pump (the air pump may re¬ 
sult in a three per cent fuel economy penalty) can be 
added between the NO reduction catalyst and the oxida¬ 
tion catalyst so as to provide the necessary oxygen for the 
catalytic oxidation of CO and the hydrocarbons. The 
production of NH 3 by the NO reduction catalyst must be 
avoided because this can be quantitatively oxidized back 
to NO by the oxidation catalyst. There are, of course, 
numerous variations on the catalytic approach to emis¬ 
sion control. One can, for example, reduce NO by very 
lean operation or EGR and only use the oxidation 
catalyst for CO and hydrocarbon reduction. 
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Internal combustion cycles can be as 
unique as snowflakes as shown by this 
graph of 16 consecutive cylinder pressures 
as they go through part of the Internal 
combustion cycle. 


The scientific literature contains numerous examples of 
catalysts that can oxidize CO or hydrocarbons and re¬ 
duce NO in the appropriate temperature range,so that we 
should expect, from a scientific point of view, to be able 
to treat exhaust gas. In practice, however, we have en¬ 
countered severe problems of durability. Because of the 
high CO and hydrocarbon emissions during the cold 
start, the catalyst must achieve a high efficiency of CO 
and hydrocarbon control in less than 60 seconds from the 
vehicle start. This requires good catalytic activity at an 
inlet catalyst temperature of ISO'C to 350°C; and yet the 
catalyst must not lose this activity after use at other en¬ 
gine operating conditions, such as high-speed operation 
which can lead to catalyst temperatures near 1000°C. 
This wide operating range is difficult to achieve. At the 
high peak temperatures all catalysts deactivate, which 
causes sintering and loss in surface area. Deactivation can 
also be caused by catalyst poisons in the exhaust such 
as lead, sulfur dioxide and phosphorous compounds. 
Even the 0.03 to 0.05 grams of lead per gallon of gasoline 
that may in practice be found in lead-free gasoline will 
poison catalysts. In addition, during some abnormal 
engine operating conditions, usually of short duration, 
the air-fuel mixture does not burn in the cylinders but 
does burn on the hot catalyst, producing temperatures of 
1200-1400®C or higher, which destroy the catalyst. 

In the 1975 model year, most vehicles will employ 
catalysts of noble metals for CO and hydrocarbon con¬ 
trol, principally platinum and palladium (about 2 grams 
per vehicle), supported on high-surface-area alumina in 
order to extend the noble metal surface area. The au¬ 
tomobile companies are required by law to sell vehicles 
designed, built, and equipped for their useful life to meet 
the federal emission requirements. It is in their interest to 
use the catalyst with the highest performance. As of now, 
the available data indicate that catalysts containing noble 
metals have high activity and durability for auto exhaust 
service. 

The surface area of the alumina can be stabilized 


toward thermal sintering by proper preparation and by 
presintering at elevated temperature before the addition 
of the noble metal. Although the noble metal dispersion 
on the catalyst can be made nearly atomic before use, the 
metal atoms agglomerate during use at elevated tempera¬ 
tures (500-100()°C) to an average size of several hundred 
angstroms in diameter. In this size range only 10 per cent 
or less of the platinum atoms are surface atoms and are 
effective for catalysis. If this agglomeration could be pre¬ 
vented, the platinum usage could be lowered. 

The catalytic activity of base metal oxides for oxida¬ 
tion of hydrocarbons and CO is lower than that of the 
noble metals per unit of surface area. These base metals 
include copper, cobalt, chromium, nickel, manganese and 
iron. The increased surface area of the base metal oxide 
required for it to compete with platinum can in some 
cases be obtained by depositing the oxide on a high- 
surface-area support such as alumina. The base metal 
oxide should not react with the alumina, since the prod¬ 
uct is often less active than the oxide, nor increase the 
sintering rate of the alumina. The particulate matter pro¬ 
duced by abrasion of the catalyst particles and blown out 
of the exhaust should not present a health hazard. The 
catalytic aaivity of many base metal oxides is severely 
depressed at temperatures below 500 to 600°C by the ap¬ 
proximate 20-30 parts-per-gallon of SO 2 found in the ex¬ 
haust produced from sulfur in the fuel. This depression in 
activity is a result of the high thermal stability of the base 
metal sulfates which form on the surface of the base metal 
oxides and are poor catalysts. 

Base metal catalysts that could perform as well as noble 
metals in auto exhaust service are desirable because there 
are now only two large reserves of noble metals available 
to the U.S. (U.S.S.R. and South Africa); and there is al¬ 
ways a risk that foreign supplies could be cut off because 
of political reasons. The automotive use of noble metals 
may double or triple the present annual use of noble met¬ 
als in the U.S. (about 430,000 troy ounces per year in 
1971). 
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The weight of various automobiie energy 
storage methods 

Pounds per 100 
miles traveied at 
30 h.p.-hr. 


Gasoline 


(Otto cycle) 

44 

Thermal energy 

(lithium fluoride) 

500-1,000 

Flywheel 

(steel) 

3,000 

Rubber spring 

4,000 

Hydraulic 

15,000 

Batteries 

(lead-acid) 

4,000 

(sodium-sulfur) 

400 


Chemical energy storage for the automobile 
(equivalents to 20 gallons of gasoline) 



Weight of 
fuel and 

Volume 


container 

of fuel 


(lbs.) 

(cu. ft.) 

Gasoline 

142 

2.67 

Methanol 

308 

5.4 

Liquid hydrogen 

182 

9.4 

Hydrogen from: 

Ammonia 

424 

6.5 

Solid magnesium hydride 

661 

6.6 

Liquid CsHiz 

729 

12.4 

Compressed hydrogen 

at 3,000 p.s.i. 

5,000 

46 


Gasoline, or other such liquid hydrocarbons, remains the 
automobile energy storage method of choice, when compared with 
any other mechanical, electrical, or chemical means. Besides the 
obvious weight and volume advantages shown here, gasoline Is 
relatively benign In terms of its principal combustion products, 
carbon dioxide and water. 


The catalytic activity of our present catalysts is not 
sufficient, for 50,000 miles of use, to allow us to dispense 
with spark retard for CO and hydrocarbon control 
in the 1977 and 1978 model year. For example, if we 
wished to control NO by EGR and no spark retard to 0.4 
gram per mile, we could find the vehicle emitting 5 or 6 
grams of hydrocarbon per mile and 50 or 60 grams of CO 
per mile. To meet the standards of 0.4 g/mile hydrocar¬ 
bon and 3.4 g/mile CO with this vehicle, we would re¬ 
quire a catalyst efficiency for CO and hydrocarbon oxida¬ 
tion of (in view of the cold start problem) greater than 95 
per cent throughout 50,000 miles of use for all vehicles. 
As of now, this is not attainable. A value of 50-70 per 
cent for hydrocarbon oxidation would seem more realis¬ 
tic. 

If the air-fuel ratio of the engine can be kept at the 
stoichiometric point with one per cent accuracy by use of 
an air-fuel sensor in the exhaust together with some feed¬ 
back circuit, then both NO reduction and CO and hy¬ 
drocarbon oxidation can be done in one catalyst bed in¬ 
stead of two separate catalytic beds. The disadvantages 
and advantages of such a system with respect to catalyst 
durability are being investigated. 

Alternate Power Plants 

There are a number of incentives for developing alternate 
power plants for vehicles. We might like an engine with 
higher part-load fuel economy, reduced pollutant emis¬ 
sions, of lighter weight, of longer durability at a lower 
cost, and less noise emission; or we may want to develop 
a power plant compatible with a new fuel. The develop¬ 
ment of a new power plant to the point of production is a 
long and costly procedure. The overriding considerations 
concerning the production of an alternate power plant 
meeting some or all of the above objectives will be 
economic, legality over many model years, and logistical 
in that it must be compatible with projected fuel supplies 
and existing vehicle size and use patterns. If it is desirable 
to change present automotive engines substantially, it is 
estimated that it would take about ten years to convert a// 
of the very large and automated production facilities to 
the new production. This very important decision awaits 
a better understanding of all our options in this area and 
of the ultimate level of pollutant control required. 

There do exist numerous engines based on 
modifications of the conventional gasoline engine — of¬ 
fering solutions to the pollution problem to various de¬ 
grees — including the stratified charge engine, engines 
with torch ignition and prechambers, Wankel rotary en- 
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gines and diesel engines. They control pollutants follow¬ 
ing the general procedures already outlined, but with 
sufficient sophistication so as to preserve a larger fraction 
of drivability and fuel economy than is possible with pres¬ 
ent engines. Three radically different power plants that 
have received much development effort in recent years are 
the automotive gas turbine, the Stirling engine and the 
fuel cell. 

A gas turbine engine runs hot (about 1000°C) with a 
large excess of air. All of the parts in the combustion area, 
such as the combustor wall, turbine stator, and rotor, run 
hot; and this engine can be designed to produce very little 
CO and hydrocarbon emissions. With conventional 
burners the NO emissions are high; but if there are exten¬ 
sive changes in burner design or catalytic combustion, 
NO emission can probably be reduced to acceptable val¬ 
ues. In a simple cycle the part-load fuel economy is not 
good, but it is hoped that with sufficiently high inlet 
temperatures to the turbine of about 110()°C the fuel 
economy in urban driving will be as good as that of con¬ 
ventional piston engines. The materials of construction of 
the turbine lead to an economic problem: If the high- 
temperature parts of the turbine, such as the stator and 
rotor (which runs at 30,000-60,000 rpm), are con¬ 
structed of metal, the cost is believed to be too high for 
automotive applications. For this reason, an extensive ef¬ 
fort is being made to develop a gas turbine in which the 
parts exposed to high temperature are ceramic. 

The Stirling engine, which is an external combustion 
heat engine (nominal heater temperature 700°C) using 
hydrogen at a high pressure of a few thousand pounds per 
square inch as a working gas, has been developed over the 
last 30 years into an automotive engine by Philips Indus¬ 
tries of Eindhoven, Netherlands. Power output is regu¬ 
lated by changing the pressure of the working gas. Many 
believe that a vehicle using such an engine can produce 
low emissions at good fuel economy. We hope that the 
cost of production will enable it to be competitive with 
other solutions of the fuel economy and pollution prob¬ 
lem; however, the present engine uses perhaps as much as 
100 lbs. of expensive high-temperature alloy steels. 

If hydrogen becomes available as a fuel at competitive 
prices, and if the problems of hydrogen storage in a vehi¬ 
cle are solved in practice, then there will be large incentive 
to develop fuel cells for vehicle use. The use of hydrogen 
in a fuel cell will be several times more efficient for vehicle 
use in urban driving than if the hydrogen were used in 
conventional ic engines. Fuel cells catalytically combine 
hydrogen and oxygen to produce electricity, which could 


NO {1CP p.p.m.) HC (103 p.p.m.) 
CO, CO 2 , O 2 (volume %) 



Rich ■*— ——r —► Lean 
Fuel 


Varying the air-fuel ratio in an engine varies the exhaust 
constituents as shown in this graph. To make the curves 
comparable, the units are different for some of the constituents: 
NO is expressed in thousands of parts per million; hydrocarbons in 
hundreds of parts per million; and CO, CO:, and 0: in volume per 
cents. Vertical line marks the stoichiometric point — the "ideal" 
air-fuel proportions for combustion. 
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A dynamometer at the Ford Engineering and Research Center is 
used to measure engine power under various experimental 
conditions. By varying the load on the engine tested, such 
dynamometers can evaluate fuel economy, horsepower and 
durability. Other performance factors measured include drive line 
efficiency, axle strength and stamina and the effectiveness of 
cooling systems and emission control devices. (Photo courtesy 
Ford Motor Company.) 
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then power an automobile. Contrary to the ic engine, the 
efficiency of the fuel cell is high at low loads and de¬ 
creases at high loads, which appears to be a better match 
to our driving patterns than the conventional ic engine. 
A continuing problem in the development of fuel cells has 
and will be the development of inexpensive, long-life 
catalytic electrodes for oxidation and O 2 reduction. 

New energy conversion devices from any source should 
receive paper study. It usually turns out that while we can 
conceive of different heat engines with thermal efficiency 
as good as or better than the ic engine, we usually cannot 
even come close to devising ones that have the power- 
to-weight ratio of the ic engine. 

Energy Storage and Recovery — Hydrocarbons Effective 
An effective means of energy storage is in the form of 
gasoline or other combustible organic liquids which can 
be subsequently burned. Both carbon and hydrogen are 
light atoms, the heat of combustion is high, and the ox¬ 
idizing agent, oxygen, need not be carried in the vehicle. 
The combustion products, CO 2 and H 2 O, pose no health 
hazards. Other schemes for energy storage are less 
efficient, as is evident from the tables on page 34. Storage 
of energy as macroscopic electric or magnetic fields seems 
impractical, as does the use of nuclear energy generated in 
the vehicle. 

The development of an efficient, cheap, and lightweight 
storage battery for electric vehicles would allow efficient 
transportation use of electric energy generated by nuclear 
power plants. With a battery such as the sodium-sulfur 
battery the efficiency of energy utilization will be larger 
than a process in which hydrogen is generated electrolyti- 
cally, stored in the vehicle, and used in fuel cells. Such a 
vehicle will always have a limited range (about 100 miles 
for 400 lbs. of Na-S batteries). This is because recharging 
will be slow in practice because of power, heat, and 
battery-life limitations, and because battery replacement 
to extend the range, while possible, will be considerably 
more complicated than the replacement of liquid fuels. 

A vehicle during deceleration must lose kinetic energy 
either to the air, or as tire friction when turning, or in the 
engine or brakes. In theory, a part of this energy can be 
recovered, stored, and reused for vehicle propulsion. The 
amount of deceleration energy available depends upon 
the driving pattern considered and the driving habits as¬ 
sumed. General Motors investigators estimate that 32 per 
cent could be recovered in city driving, 10 per cent in 
suburban driving and two per cent in highway driving. 
Two engineering problems are associated with recovery 


of braking energy. First, the efficiency of the recovery, 
storage, and reuse systems must be high, since it is the 
product of these three efficiencies that will determine the 
energy actually reused. Second, the recovery device must 
handle high power, since the deceleration rate can be as 
fast as or faster than the acceleration rate. However, the 
fuel economy loss due to the weight of the device, the cost 
of the device and vehicle modifications, and its mainte¬ 
nance should be offset by the cost of the fuel saved and 
possible brake wear saved. As of now, however, no such 
device appears to have been developed. 

So, considering this analysis of energy and the au¬ 
tomobile, we are left with two general conclusions con¬ 
cerning the IC engine, and the prospects for improving its 
efficiency. 

First, while the thermal efficiency of the Otto cycle ic 
engine is good — about 35 per cent — when used at high 
power levels, the fuel economy is degraded considerably 
by part-load operation, the convenience of accessories, 
and high vehicle weight. It is these factors that must be 
attacked to produce better fuel economy, for while 
modified and alternative engines do look promising, a 
great deal of development will be required to make them 
practical. 

Second, our research has shown that improvements in 
fuel economy are indeed feasible, and that much research 
and development has already been done on them. How¬ 
ever, in many cases, engineering developments that can 
lead to a better fuel economy await the arrival of 
sufficient economic benefit to offset their initial cost. 
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Reducing the average car weight from 3600 to 2000 
lbs. can mean a greater than 40 per cent reduction in 
gasoline consumption, or a 16.3 per cent decrease in 
total U.S. petroleum consumption — a savings greater 
than the amount of petroleum currently imported by 
the U.S. 



Recycling is one possible means of reducing the energy required than primary materials. If all cars in the U.S. were produced this 
for automobile production. The most optimistic estimate shows a way, a net savings of 0.45 per cent of the total U.S. energy 

savings of 36 million B.t.u. per car produced from recycled rather consumption of 1970 would result. (Photo; Ewing Galloway) 
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We need not be reminded of the long lines at service sta¬ 
tions or the small amounts of gasoline that could be 
purchased in the fall of 1973 and winter of 1974. Al¬ 
though the extent, the causes, and even the reality of the 
energy shortage have been and are being debated, the 
fact remains that we are indeed headed for a very severe 
shortage. U.S. petroleum resources are rapidly diminish¬ 
ing. At the present production rate of about 22 X 10'® 
B.t.u. per year, the approximately 460 X 10'® B.t.u. re¬ 
serves left at the end of 1971 can at best last until 1993. 
While research on alternate energy sources for the future 
is crucial, it is imperative that we now follow stringent 
measures for conserving the energy used today. 

Transportation of people and goods in the United 
States requires a large percentage — about 24 per cent in 
1970 — of the total energy consumed by the nation. 
More importantly, this energy requirement is almost 
wholly satisfied by petroleum, accounting for about 55 
per cent of the nation’s consumption of this fossil fuel in 
1970. Thus transportation needs are taxing our most 
rapidly diminishing resource, a resource whose supply, as 
we have found, is highly sensitive to our relationships 
with the countries from whom we import larger amounts 
each year. Transportation, as a large consumer of the 
nation’s energy, offers many possibilities for reducing pe¬ 
troleum consumption, and it is important now that 
energy conservation be considered as a major design 
criterion for transportation vehicles. 

We are concerned with assessing the feasibility, deter¬ 
mining the quantity, and recommending the means by 
which energy requirements can be reduced in transporta¬ 
tion. The private automobile is chosen for the present 
case study, since automobiles account for 55 per cent of 
all transportation energy demands, and automobiles’ fuel 
consumption has drastically increased since 1970 with 
the application of environmental and safety standards. 

Energy to Build 

The total energy required to construct an average-size car 
can be estimated by summing up the various energy re¬ 
quirements; mining, materials production, manufactur¬ 
ing and shipping, to name the most important. 

The materials composition of a typical car, which has 
an average weight of 3600 lbs., is about 85 per cent iron 
and steel, with not more than five per cent other metals. 
The energy consumption values for producing a pound of 
the various metals from primary and secondary sources 
include the energy required for mining and beneficiation 
of ores, primary smelting, refining, and primary fabrica¬ 


tion. In addition to the metals, the energy required to 
produce such materials as glass, rubber, and plastics, and 
the energy required for fabrication, machining, assembl¬ 
ing and shipping are also considered. 

In total, we estimate that it requires about 100 million 
B.t.u. to produce an average automobile from primary 
metals. On the basis of an average 8.2 million new U.S. 
cars produced per year during 1965-70, 100 million 
B.t.u. translates to a total energy requirement of 0.82 X 
10'® B.t.u. — 1.2 per cent of total U.S. energy consump¬ 
tion in 1970. 

Lower unit energy values for metals can be achieved by 
increased recycling of scrap. Therefore, one way to re¬ 
duce the energy consumption in car manufacturing would 
be to encourage such recycling. As our plight with respect 
to energy and material resources deepens, we can expect 
that increased scrap recycling and other energy-saving 
practices will result in lowering of the unit energy values 
for some metals (particularly iron, steel, and aluminum). 
Thus there exists the likelihood that the 100 million B.t.u. 
figure per car manufactured can be reduced somewhat by 
improved recycling and improved technology. 

A lower limit for car production energy, based on the 
values for the production of recycled metals, is estimated 
to be 63.1 million B.t.u. In comparing the highest and 
lowest car production energy estimates, we conclude that 
there can be a maximum of 40 per cent savings in current 
car production energy if recycled metals are used instead 
of primary metals. With respect to the national picture 
this savings translates, for example, to a net savings of 
0.45 per cent of the total U.S. energy consumption of 
1970. 

Energy to Fuel 

Whereas the energy to produce cars was estimated above 
to be between one and 1.5 per cent of U.S. annual energy 
consumption, that required to operate cars is nearly an 
order of magnitude more. For example, in 1970 the total 
energy consumed by moving cars was estimated to be 
about 10.79 x 10'® B.t.u., or 15.6 per cent of total U.S. 
energy consumption for that year. 

The fuel consumption for cars increased by 59 per cent 
between 1960 and 1970. This increase is due to the com¬ 
pounding effect of 53 per cent increase in miles travelled 
and four per cent decline in energy or fuel efficiency — 
miles per gallon or miles per B.t.u. A car’s fuel efficiency 
depends basically on two factors: the specific efficiency of 
the engine and the weight of the car. A substantial growth 
in the number of automobiles and particularly in the 
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The weight of the car and the gasoline 
consumption or gasoline efficiency of that 
car are directly related. Sixty different cars 
weighing from 1600 to 5100 lbs. were 
tested for their gasoline consumption over 
a 300- 340-mile course representing 
typical driving conditions, with the above 
results. 



number of miles travelled is due to changing population 
patterns (movement to the suburbs) and increasing in¬ 
comes. Installation of power equipment, particularly air- 
conditioners, and tendency to buy bigger, heavier cars in 
the 1960s, have contributed to the decline of fuel 
efficiency. In addition, according to a recent study, the 
fuel efficiency of U.S. produced cars has decreased almost 
20 per cent just in the three-year period from 1970 to 
1973. This decrease reflects the demands of emissions 
control and safety. 

Emissions control measures have thus far involved “de¬ 
tuning” the engine to operate essentially in a low com¬ 
pression mode, which happens to be energy intensive. 
This situation can be improved either by changing future 
government emissions regulations, so as to prevent ad¬ 
verse effects on energy consumption, or by technological 
advances in engine combustion design, or both. For ex¬ 
ample, adoption of the stratified charge combustion sys¬ 
tem by U.S. automobile manufacturers can reduce emis¬ 
sions, while minimizing if not eliminating adverse effects 
on fuel efficiency. 

Catalytic converters, presently used to control emis¬ 
sions, are not regarded as a good long term solution, even 
though they improve gasoline mileage. They are resources 
(platinum) depleting, and their effeaiveness absolutely 
depends on the use of unleaded gasoline — they are 


poisoned by leaded gasoline. Two tankfuls of leaded 
gasoline render them completely ineffective. 

The enhancement of the crashworthiness of cars, which 
is no doubt a much needed measure to decrease the tre¬ 
mendously high highway death and injury tolls (56,000 
dead and 2,000,000 injured in 1970), has resulted in re¬ 
duced fuel efficiency through increasing car weights. An 
extreme example is the proposed Experimental Safety 
Vehicles which weigh 5000 lbs. and more. However, 
crashworthiness is not necessarily dependent on increas¬ 
ing vehicle weight. It depends on the relative weights of 
colliding vehicles. Hence, safety can be achieved in small 
cars, if all cars on the road are of the same weight class. 
Obviously the fuel efficiency of small cars is higher. 

For 60 different cars weighing from 1600 to 5100 lbs., 
the mileage values are directly proportional to car weight, 
being equivalent to about 1.75 x 10”® gallons for every 
pound of car moved one mile. The weight effect of cars 
on gasoline consumption or gasoline efficiency is empiri¬ 
cally demonstrated in the chart above, as plotted from 
data of the past three years given in Consumer Reports. 
The cars were tested over a 300- 340-mile course repre¬ 
senting typical driving conditions. 

Energy savings and, more importantly, petroleum sav¬ 
ings can, of course, be achieved by increasing the fuel 
efficiency of the car. Fuel efficiency can be increased both 
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Energy 



Energy requirements 


requirements: 

Weight 

Per cent of 

using recycled metals 

Source 

(millions of B.t.u.s) 

(lbs.) 

total car 

(millions of B.t.u.s) 

Mining and processing: 





Steel 

47.40 

2550 

71.00 

1 24.00 

Cast iron 

4.10 

520 

14.40 

Aluminum 

6.25 

50 

1.35 

.30 

Copper 

1.55 

30 

0.85 

.22 

Zinc 

2.10 

55 

1.50 

.30 

Lead 

0.30 

20 

0.55 

.08 

Other materials: 





Glass, rubber, 
plastics, etc. 

3.30 

375 

10.35 

3.30 

Fabrication, machining, 





and assembling: 

31.90 



31.90 

Shipping: 

3.00 



3.00 

Totals 

99.90 B.t.u. 

3600 lbs. 

100.00 per cent 

63.10 B.t.u. 


Almost 100 B.t.u. are required to produce the typical 3600 lb. 
American car. If the same car used only recycled metals in 
production, a maximum savings of over a third of the original 
total B.t.u. would be realized. It Is probable that, as conservation 


by modifying the car’s emission control system and by re¬ 
ducing the car’s weight. It is the latter method with which 
we shall be concerned. 

Reducing the Car’s Energy Requirements 
It stands to reason that in spite of today’s inefficient en¬ 
gines, significant savings in energy are possible if the 
weights of cars are reduced. Weight reductions can be ac¬ 
complished either by producing smaller cars with the 
same relative materials composition as that of today’s 
cars, or by producing lighter cars through the replace¬ 
ment of steel and iron by such light but strong metals as 
aluminum or aluminum-base alloys. The latter alternative 
would allow car sizes to remain essentially as they are 
now. 

In assessing energy savings due to the production of 
smaller or lighter cars, we calculate the energy difference 
between producing cars of that type and that for produc¬ 
ing the current typical 3600 lb. cars. This difference is 
then converted to per cent of total U.S. energy consump¬ 
tion by using the 1965-1970 average figure of 8.2 million 
cars produced annually and the 1970 total U.S. energy 
consumption figure of 68.81 X 10'® B.t.u. 

The values for energies to produce the various metals, 
and the energy required for fabrication, machining and 
assembling have been reduced linearly with the car’s 
weight in calculating the energy required to produce 
smaller steel cars. In the case of lighter aluminum cars, 
the energy required for fabrication, machining and as¬ 
sembling is the same as that required for a typical car; the 
substitution of iron and steel by aluminum, especially on 
an equal gauge basis, results in the same volume of mate¬ 
rial to be fabricated, machined and assembled. The ship¬ 
ping energy changes due to car weight reduction are 
difficult to assess. We have, therefore, allowed shipping 
energy to be a constant. For both smaller steel and lighter 
aluminum cars, the energy calculations will be based on 


of materials as well as conservation of energy becomes a primary 
motivation of industry, improved recycling technology and energy¬ 
saving practices will lower the energy required to produce 
recycled Iron, steel, and aluminum. 


primary as well as recycled metals. 

In calculating operating or gasoline energy savings, we 
make use of the empirical relationship between weight 
and fuel efficiency. Obviously, operating energy savings 
are independent of whether we are considering steel cars 
or aluminum cars, primary metals or recycled metals. 

Energy Savings Through Smaller “Steel” Cars 
We have plotted the production energy savings, based on 
primary metals as the materials source, the operating 
energy savings, and the cumulative or total U.S. energy 
savings separately, as cars are reduced in weight from 
3600 lbs., maintaining the original materials composition 
(see the top chart on the next page). As to be expected, 
both production energy and operating energy savings in¬ 
crease linearly with decreasing car weight, since both 
quantities are directly proportional to weight. 

The operating energy saved per pound of car weight 
reduction is much higher than the production energy 
saved. For example, if the average car’s weight is reduced 
from 3600 lbs. to 2000 lbs. — that is, if all of us were to 
drive sub-compacts — a production energy savings of 
0.55 per cent, an operating energy savings of 6.95 per 
cent, and a total national energy savings of 7.5 per cent 
would result in the United States. This is, of course, a very 
significant reduction in total U.S. energy requirements. 

Use of recycled metals as the materials source saves ad¬ 
ditional production energy due to the use of the less 
energy intensive recycled metals. These additional savings 
are not large, being about 0.30 per cent of total U.S. con¬ 
sumption for the 2000 lb. cars. 

Energy Savings Through Lighter “Aluminum” Cars 
In producing lighter aluminum cars through the use of 
primary aluminum, an energy penalty must be paid. The 
energy required to produce aluminum is about 6.7 times 
that required to produce steel on an equal weight basis. 
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Savings In production energy, operating energy, and total energy, 
shown as percentage of total U.S. energy consumption, increase 
as cars are reduced in weight from 3600 lbs., maintaining their 
original materials composition. Both production energy and 
operating energy savings increase linearly with decreasing car 
weight, since both quantities are directly proportional to weight. 



Production energy losses, operating energy, and total energy 
savings as cars are reduced in weight by replacing steel and iron 
by primary aluminum on an equal gauge basis, shown as 
percentage of total U.S. energy consumption, indicate a smaller 
energy savings than those from the model using reduced amounts 
of the automobile's original materials. 


On an equal volume or equal gauge basis, steel being 2.95 
times heavier than aluminum, primary aluminum is 2.27 
times more energy intensive than primary steel. Accord¬ 
ingly, if the weight of the car is reduced by substituting its 
iron and steel with aluminum or aluminum-base alloys, a 
penalty in energy will result. 

We have plotted the production energy losses as steel 
and iron is replaced by primary aluminum on an equal 
gauge basis. TTiese losses are relatively significant, being 
about 0.75 per cent of total U.S. energy consumption for 
the cars weighing 2000 lbs., or when two-thirds of the 
steel and iron in the car is replaced by aluminum on an 
equal volume basis. This means, of course, that one can 
expect a greater total U.S. energy savings from smaller 
primary steel cars than from aluminum cars — savings 
of 7.5 per cent for steel cars as compared with 6.2 per 
cent for aluminum cars. 

Whereas the energy savings in going from primary steel 
cars to recycled steel cars are marginal, the relative sav¬ 
ings in going from primary aluminum cars to recycled 
aluminum cars are significant: 1.1 per cent of the total 
U.S. energy consumption. This is a consequence of the 
order-of-magnitude difference in the energy required to 
produce primary and recycled aluminum — there is no 
energy penalty in using recycled aluminum. The decrease 
in production energy saved as car weight decreases with 
the use of secondary materials is a consequence of a small 
difference between the energy required to produce recy¬ 
cled steel and recycled aluminum in comparison with the 
difference between the energy required to produce pri¬ 
mary and recycled steel. 

Automotive Weight Watchers 

It is clear that significant energy savings can result if the 
average car weight is reduced. The most effective means 
of reducing car production energy is by producing smaller 
cars with the same materials composition as that of cur¬ 
rent cars. Use of the less energy intensive recycled steels 
has only marginal effea on production energy savings. 
However, recycling of metals is important in extending 
our decreasing mineral supplies. It is interesting to note 
that car weights can be reduced, without significant 
changes in car size, by replacing the currently used low 
strength steels by higher strength steels. This is applica¬ 
ble, of course, only to car components whose design 
criterion is strength and not elastic stiffness. 

Car weight reduction through substituting the primary 
steel and iron in the current cars by primary aluminum, 
on an equal gauge basis, results in a sizable energy pen¬ 
alty. Car production energy savings will result if recycled 
aluminum is used, but these savings are not as high as 
those for producing smaller steel cars. Furthermore, the 
replacing of steel or iron by aluminum on an equal gauge 
basis is not feasible for car components designed on elas¬ 
tic modulus — those which require elastic stiffness. In 
these cases, the replacement must be made on an equal 
weight basis because the specific elastic modulus (elastic 
modulus/density) of aluminum or aluminum-base alloys 
is the same as that of steel and iron, resulting in no weight 
reduction and no energy savings. 

Clearly the most significant energy savings resulting 
from the reduction in the average car’s weight from 3600 
lbs. to 2000 lbs. is the operating or gasoline energy sav¬ 
ings. Independent of the means of car weight reduction, 
about seven per cent reduction in U.S. energy require¬ 
ments could result if the average car weighed 2000 lbs. 
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Even as it comes off the assembly line, the average 3600 lb. 
automobile has already used 97.90 million B.t.u., almost a third of 
which go into fabrication, machining, and assembly. Although a 
production savings of only 0.55 per cent of the total U.S. energy 


This seven per cent reduction in operating energy is an 
order of magnitude greater than the largest possible car 
production energy savings — those resulting from build¬ 
ing 2000 lb. cars from recycled steels. Therefore, the 
highest total energy savings would result from our driving 
four-passenger sub-compacts instead of six-passenger se¬ 
dans. Smaller cars should not create undue discomfort to 
the average family on the average trip, since the average 
number of occupants per car in the U.S. is about 1.8. 

The automobile operation or energy savings will, of 
course, have a positive impact on the petroleum shortage. 
The seven per cent reduction in U.S. energy consumption 
translates to 16.3 per cent of the nation’s petroleum 
energy demands, or, very significantly, 41.8 per cent of 
the nation’s gasoline demands, based on 1970 figures. 
The 16.3 per cent of decrease in petroleum energy re¬ 
quirements can mean that, if need be, we can do without 
the petroleum imports from the Middle East, which in 
1972 accounted for about eight per cent of our petroleum 
energy requirements. This magnitude of savings can also 
mean a significant alleviation of the current refining 
capacity problems. It is interesting to note that if all cars 
are of the 2000 lb. weight class by 1980, the petroleum 
reserves of this nation will last an additional five years, 
that is until 1998, instead of the current projected year of 
1993. These extra years may be needed for the technolog¬ 
ical development of alternate power plants and synthetic 
fuels for the transportation needs of the next century. 

In this study we have considered only the introduction 
of lighter cars as a means of car energy conservation. 


requirement would result from limiting automobile weights to 2000 
lbs., the operating energy savings would be a significant 7.5 per 
cent. (Photo: Ford Motor Co.) 


There are other conservation measures of different na¬ 
tures, and each should be given serious consideration in 
light of personal transportation needs and desires. Trans¬ 
portation, as such a large consumer of the nation’s pe¬ 
troleum energy and total energy, does indeed offer great 
possibilities for energy conservation. Conservation of 
energy and all resources is good long range planning in 
any society at any time; in our society it is crucial now. 
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Automobile fuel economy can be improved 
considerably using technology available today. But 
government regulation may be needed to do it. 
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Improved Fuel Economy 
for Automobiles 


Improving the fuel economy of the automobile is an im¬ 
portant factor in dealing with the energy crisis. This 
has commonly been discussed solely in terms of exhorting 
consumers to choose smaller cars, as it is generally be¬ 
lieved that the conventional internal-combustion au¬ 
tomobile as currently manufactured has reached its limit 
of attainable fuel economy for a given level of pollution 
control. On the contrary, there are many measures, as 
will be described below, that offer potential for improv¬ 
ing the fuel economy of all sizes of cars. Spectacular im¬ 
provements may not necessarily be obtained from any 
one measure, but the total effect of a variety of measures 
could certainly yield a worthwhile gain. 

None of these measures is based on an extrapolation of 
technology; all are realizable under the present state of 
the art. Some of the measures would increase the price of 
the automobile, but such increases should become more 
justifiable as fuel becomes more scarce. The average 
“full-size” car consumes over $5,000 worth of gasoline at 
present prices during a 100,000-mile lifetime, so even 
modest gains would yield significant cost savings for the 
owner. 

A considerable amount of gasoline could be saved by 
selecting smaller cars, but the real technological challenge 
is to improve the basic efficiency of the mechanism. 1 be¬ 
lieve that we can realistically expect large cars to have ac¬ 
ceptable fuel economy and could continue to enjoy the 
safety and comfort advantages of large cars. 

Some writers have looked at the thermal efficiencies of 
present internal-combustion engines and have concluded 
that little improvement is possible. That is a mistaken 
view. Recall that the ideal automobile would be com¬ 
pletely frictionless and thus would consume no energy at 
steady speed on a level road. Furthermore, energy con¬ 
sumed in acceleration or hill-climbing would be fully re¬ 
covered on braking or descent. Thus, the ideal au¬ 
tomobile would consume no net energy. The approacha- 
bility of that ideal is evidenced by the economy figures of 
up to 377 m.p.g. attained in trials such as the Shell 
Mileage Marathon. The potential for fuel-economy im¬ 
provement is therefore almost unlimited. 

The Engine — Varying the Compression Ratio 
The basic thermal efficiency of an internal-combustion 
engine is determined by the compression ratio. In a 
spark-ignition engine, the ratio is normally set as high as 
is allowed by the antiknock value of the available fuel. 
The limiting condition normally occurs at full throttle 
and low speed. An automobile engine runs almost always 


at part throttle and, hence, with a compression ratio and 
thermal efficiency lower than need be. 

To overcome this, a number of variable-compression 
schemes have been proposed. A successful embodiment, 
disclosed in 1952 by W. H. Paul of Oregon State College 
and 1. B. Humphreys of Humphreys Investment Com¬ 
pany, consisted of an L-head or side-valve configuration 
with an auxiliary piston in the cylinder head as shown in 
the drawing on page 46. At full load, this auxiliary piston 
was fully retracted upward, giving the minimum com¬ 
pression ratio. At light loads, the auxiliary piston ex¬ 
tended downward, reducing the volume of the combus¬ 
tion chamber and so increasing the compression ratio. 
The scheme employed hydraulic control of the auxiliary 
pistons in response to compression pressure to vary com¬ 
pression ratio between 6.5 and 14. Fuel economy gains of 
50 per cent were attained. 

Not all of this gain arises from increased thermal 
efficiency. Some of it comes from more favorable fuel-air 
mixtures. At idle or light load, up to one-third of the 
charge in the cylinder is made up of exhaust gas from the 
previous cycle left in the combustion chamber. The pres¬ 
ence of this inert component makes excessively rich mix¬ 
tures necessary to insure ignitability. Increased light-load 
compression ratio and consequent reduced combustion- 
chamber volume decreases the exhaust-gas carry-over 
and permits leaner mixtures. The embodiment mentioned 
above raises the optimum steady-speed air-fuel ratio from 
15.0 to 19.5. Besides improving economy, the ability to 
burn such lean mixtures facilitates the control of all pol¬ 
lutants. 

Improving Carburetion 

Laymen commonly believe the carburetor to be the key to 
improved fuel economy. However, fuel mixture require¬ 
ments are normally determined by other considerations, 
and a carburetor that accurately delivers the required 
mixtures leaves little room for improvement. 

There is room for improvement, though, in the dis¬ 
tribution of the fuel-air mixture to the cylinders. Where a 
single carburetor feeds a number of cylinders, the fuel 
droplets tend to go preferentially to certain cylinders at 
the expense of others. The resulting relative spread in the 
air-fuel ratio going to the various cylinders is 10-15 per 
cent. In order for the lean cylinders to receive an ignitable 
mixture, the rich cylinders must receive more fuel than 
they can burn most efficiently. This results in fuel waste 
as well as added pollutant generation. 

Direct fuel injection to the cylinders would equalize the 
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Varying the engine compression ratio can increase mileage up to 
50 per cent. The mechanism diagrammed below for varying the 
compression ratio consists of an auxiliary piston in the cylinder 
head. At heavy loads, when decreased compression ratio is 
required, the piston is retracted upward increasing combustion 
chamber volume. At light loads, the piston extends downward, 
reducing combustion chamber volume and increasing 
compression ratio. Proposed in 1952 by W. H. Paul of Oregon 
State College and I. B. Humphreys of Humphreys Investment Co. 
(Courtesy of the Society of Automotive Engineers.) 
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fuel distribution, but is expensive, costing at present sev¬ 
eral hundred dollars. A more economic possibility is the 
introduction of ultrasonic energy to the intake manifold 
to obtain finer atomization of the fuel. Some work has 
been done with an ultrasonic transducer in the intake 
tract, driven by an electronic oscillator. 

It might be more reasonable to use an ultrasonic whis¬ 
tle driven by manifold vacuum. This has been promoted 
as a retrofit anti-pollution device by the Echlin Manufac¬ 
turing Company of Branford, Connecticut, but its full po¬ 
tential for improving fuel economy has not been ex¬ 
plored. 

Fuel economy gains of three to four per cent have been 
obtained with high-surface-energy gasoline additives that 
prevent liquid gasoline from wetting the walls of the in¬ 
take manifold, by A. A. Zimmerman, L. E. Furlong and 
H. F. Shannon of the Esso Research and Engineering 
Company. This reduces the spread in air-fuel ratio be¬ 
tween cylinders by a factor of two. The additives consisted 
of either nonpolymeric amines or dimethyl silicones. A 
similar result could be obtained from a fluorocarbon lin¬ 
ing for the manifold of the type used on Teflon-coated 
frying pans. 

The Siemens organization in Germany has been work¬ 
ing on a carburetor in which the gasoline is catalytically 
converted to a gaseous fuel, which would burn more 
efficiently than gasoline droplets. 

A source of inefficiency now affecting all spark-ignition 
engines is cyclic dispersion. This is the variation in the 
amount of power produced by individual explosions, and 
has been attributed to random inhomogeneities in the 
mixture that affect the processes of flame initiation and 
propagation. Economy gains up to 10 per cent would be 
possible if all explosions were as effective as the best ones, 
and smoother running would be obtained. The measures 
discussed in this and the preceding subsection should as¬ 
sist in reducing cyclic dispersion. 

The carburetor, intake manifold and valve timing of 
current engines are designed to optimize power at unus- 
ably high car speeds of 100 m.p.h. and above. As a result, 
these components are suboptimal in the economy range 
around 50 m.p.h. Economy gains should result from op¬ 
timization for the normal driving range at the expense of 
high-speed performance. Also, combustion chamber 
configurations have been optimized for full-throttle oper¬ 
ation and are suboptimal for the combustion of lean mix¬ 
tures in normal driving. 

Furthermore, the stylists’ demand for low engine height 
may well hamper optimal design of the carburetor and 


manifold. That constraint, for one, precludes the use of a 
riser or mixing length between the carburetor and the 
manifold branches for improved mixture distribution. 

A Better Explosion 

The ignition system does not show much potential as a 
source of economy improvements. In general, enhance¬ 
ment of the spark beyond the minimum needed for igni¬ 
tion, such as by electronic ignition systems, does not seem 
to yield much benefit beyond allowing for larger plug 
gaps and giving more reliable sparking in the presence of 
plug fouling. T. Tanuma, K. Sasaki, T. Kaneko and H. 
Kawasaki of the Nissan Motor Company have found that 
increases in plug gap up to 1.5 mm. improve the ignition 
of lean mixtures. The provision of two spark plugs per 
cylinder has been found to reduce cyclic dispersion and 
aid in the ignition of lean mixtures. Tcledyne Continental 
Motors has brought out an industrial engine having two 
spark plugs per cylinder that fire at different times in the 
cycle. Fuel economy improvements of 15-22 per cent are 
claimed. A multiplicity of sparks per cycle has been sug¬ 
gested by the Texaco Research Center in Beacon, New 
York and the Autotronic Controls Corporation of El 
Paso, Texas, as another aid to the ignition of marginal 
mixtures. 

Internal Friction 

At steady speed, a significant portion of the mechanical 
energy produced by the engine is used up in overcoming 
its own mechanical friction. This amounts to a loss of 
about one-seventh in a 144 cubic-inch (small) engine. 

For cars with more power, the relative portion of loss 
increases approximately in proportion to the power-to- 
weight ratio. This friction is the source of “engine brak¬ 
ing” — a brake that is on all the time. The major part of 
the friction arises from the pistons and rings, as shown in 
the graph on page 48. 

The magnitude of the friction is strongly dependent on 
bearing and piston clearances and ring pressures. How¬ 
ever, these parameters are normally designed on the basis 
of considerations other than friction. Piston-to-cylinder 
clearances are set for quiet operation in a cold engine, 
ring pressures are set to minimize oil consumption, while 
crankshaft bearing clearances are set to control oil 
throw-off onto the cylinder walls. In racing engines, 
where maximum power is of prime importance, clear¬ 
ances are set much looser than in passenger-car engines, 
resulting in about 20 per cent less friction. 

An authoritative textbook by Professor C. Fayette 
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Taylor of M.I.T. recommends journal-bearing clearances 
of .001 to .002 times journal diameter, but present car 
engines use as little as one-tenth of that. Why? 

Could looser clearances and ring pressures significantly 
improve fuel economy without compromising durability? 
This might increase lubricating oil consumption through 
greater oil throw-off from the bearings and passage by 
the rings. However, the former could presumably be con¬ 
trolled by suitable baffles in the crankcase or by regulat¬ 
ing orifices in the oil passages. In any case, the oil con¬ 
sumption of contemporary engines is much less than the 
one quart per 1000 miles that was considered normal 20 
years ago. Has this reduced oil consumption been bought 
at the price of increased friction? 

Racing-engine builders also find it worthwhile to re¬ 
machine the parts of production engines in order to refine 
such critical areas as crankshaft bearing and journal 
alignment. Do production tolerances give rise to 
significantly increased friction due to misalignment? 

Could some or all of the piston rings be made with fac¬ 
ings of graphite or other non-metallic self-lubricating 
material? This might reduce friction particularly at the 
ends of the stroke where the piston reverses direction and 
hydrodynamic lubrication momentarily breaks down. 
Also, self-lubricating inserts where the bottom of the pis¬ 
ton rubs on the cylinder walls might produce the needed 
piston stabilization with less friction than the skirt con¬ 
tact relied upon at present. Ring and skirt temperatures 
are under 450 and 300 degrees F. respectively, which 
suitable materials of this type can withstand. 

Pumping Losses 

In all part-load operation, energy is lost in the process of 
sucking the intake air through the carburetor past the 
partially-closed throttle. At steady speed, this loss is com¬ 
parable in magnitude to the friction losses. Measures al¬ 
lowing combustion of leaner mixtures, including the var¬ 
ious stratified-charge schemes as well as those discussed 
above, reduce these losses by increasing the volume of air 
inducted and so decreasing the pressure drop across the 
throttle. 

These losses could be recovered by an arrangement 
similar to a supercharger, in which a positive- 
displacement blower is placed ahead of the intake man¬ 
ifold. However, unlike a supercharger, the gearing would 
be such that the blower would have a smaller displace¬ 
ment than the engine, yielding the manifold pressures 
below atmospheric that arc characteristic of part-throttle 
operation. In the process, the blower would transfer 



Friction losses in an automobile engine are due to pistons and 
rings, rod and main bearings, pumps, the fan, and valve gear. This 
graph shows the relative losses at different speeds for a 144 
cubic-inch-displacement engine. (Courtesy of the Society of 
Automotive Engineers.) 

power to the engine by making the intake air do work in 
the process of undergoing a pressure drop. Manifold 
pressure, and hence engine power, would be regulated by 
a variable gear ratio between engine and blower. 

If this approach were not cost-effective, some of the 
losses could instead be recovered by making greater use 
of manifold vacuum to drive accessories. (This is “free” 
power because, again, the intake air might as well be 
made to do work in the process of undergoing a pressure 
drop.) Such increased utilization would require a carbure- 
tion system that could maintain correct mixture even if a 
significant fraction of the intake air did not come through 
the carburetor. 

Faster Warmup 

There is considerable room for improvement in the 
warmup process. C. E. Scheffler and G. W. Niepoth of 
General Motors have found that in the first mile of a 
winter drive, an average car gets only 25 per cent of its 
fully-warmed-up economy, and only 85 per cent of the 
latter is realized on a winter trip as long as 16 miles, as 
shown on the facing page. 

Since most auto trips are short, faster warmup should 
yield significant fuel savings. Warmup of today’s cars is 
slower than need be because modern engines have been 
designed to minimize the portion of waste heat going to 
the coolant. Such design reduces the cost of the radiator 
and allows grille styling that restricts air flow. 

The portion of waste heat emitted in the exhaust is 
about equal to the portion removed by the coolant. 
Therefore, warmup could be speeded by up to a factor of 
two if the exhaust heat could be transferred to the cool¬ 
ant. One might envision a heat exchanger between the 
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Warmup in today's engines is slow, reducing efficiency. In the first 
mile of a winter drive, the average car gets only 25 per cent of its 
fully-warmed-up economy. (Courtesy of the Society of 
Automotive Engineers.) 


exhaust gas and the cooling water that operates only dur¬ 
ing the warmup period. A thermostatic valve could divert 
the exhaust away from the heat exchanger when warmup 
is complete. Also, suitable insulation might help keep the 
engine warm while the car is parked for short periods. 

Engineers knew 40 years ago that a heat exchanger be¬ 
tween the cooling water and the engine oil greatly speeds 
warmup of the latter. Also conceivable would be an ar¬ 
rangement analogous to the “hopper tank” used on re¬ 
ciprocating aircraft engines, in which a baffle isolates the 
oil intake and return from the bulk of the oil supply so 
that just a fraction of the oil in the pan is circulated dur¬ 
ing warmup. (See diagram on p. 50.) 

Most automatic transmissions are equipped with a heat 
exchanger between the transmission oil and the cooling 
water that is supposed to perform a warmup as well as a 
cooling function. However, its warmup effectiveness is 
limited because it is placed on the cold side of the 
radiator, which is the coolest part of the system. The 
water temperature there is much lower than the 200 de¬ 
grees F. considered the desirable lower limit of 
transmission-oil temperature. Moreover, it is not effective 
until the engine warms up enough to open the thermostat. 
A heat exchanger in a bypass circuit would be much bet¬ 
ter. Even a bypass connection from the cylinder head to 
the cold-side tank might help. 

Eliminating Idling 

Idling is the least desirable of all operating modes. Besides 
being totally wasteful of fuel because no useful work is 
being done, it promotes engine wear and oil contamina¬ 
tion and is highly productive of pollution. It has been 
shown to be economic to shut off the engine for halts 


longer than 24 seconds, such as at railroad crossings. (A 
typical V8 engine consumes 0.0125 gallons-per-minute 
while idling, but uses only 0.005 gallons for a hot restart.) 
Fuel could be saved and pollution reduced if it could be 
made practical to shut off the engine automatically when 
the car comes to a halt, and restart it when the driver de¬ 
presses the accelerator to go. Systems of this type have 
been announced for manual-transmission cars by the 
Toyota Motor Company and by E. Jucker Relaisbau of 
Zurich, Switzerland, with fuel savings of 10 per cent in 
city driving. They shut off the ignition when the car has 
been stopped for 1.5 seconds, and restart the engine when 
the driver depresses the clutch to put the car back in gear. 

Intermittent engine operation has considerable poten¬ 
tial for saving fuel. Gains up to a factor of three have been 
obtained in the Shell Mileage Marathon from regimes of 
acceleration at full throttle, where the engine is most 
efficient, alternated with engine-off coasting. 

Automatic fuel cutoff could operate during decelera¬ 
tion or coasting, when the engine is being driven by the 
car. This could be very easily implemented by a solenoid 
valve in the carburetor idle circuit, arranged to shut 
whenever the engine turns faster than idle with the throt¬ 
tle closed. This would be especially valuable in mountain 
driving, where the engine could consume no fuel at all 
during the long downhill runs. Since the engine would 
remain in gear, laws against coasting in neutral would not 
be violated. In fact, with no power produced, engine 
braking would be enhanced. 

Transmissions 

The ideal transmission would cause the engine to operate 
at the lowest possible speed at which it can deliver the 
needed power. In that way, friction and pumping losses 
would be held to a minimum. Existing transmissions fall 
far short of that ideal. In 1952, D. F. Caris and R. A. 
Richardson of the General Motors Research Laboratories 
pointed out that a closer approach to the ideal could yield 
a fuel saving of 25-35 per cent. No such improvement has 
taken place since then. 

For overall efficiency, no existing transmission can beat 
the good old clutch and manual gearshift. (Its efficiency is 
over 99 per cent at steady speed.) Overdrive, which was 
quite popular twenty years ago, provides a closer ap¬ 
proach to the ideal transmission and can yield a 15 per 
cent improvement in fuel economy. Unfortunately, most 
American drivers have become unwilling or unable to put 
forth the effort and skill needed to op)erate the manual 
transmission and clutch. Furthermore, recent trends in 
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A mechanism for faster engine oil heating, shown below, could 
significantly decrease warmup time and increase fuel economy. 
Here a baffle separates the oil intake from the bulk of the oil 
supply. When the engine is cold, a thermostatically-controlled 
valve is open, causing engine-warmed oil to flow onto the tray, 
down into the baffle, and directly back to the intake valve. After the 
engine is warmed, the valve closes, the oil overflows and returns 
to the oil pan. By this mechanism only a fraction of the oil circu¬ 
lates when the engine is cold, enhancing warmup considerably. 


Oil from engine 
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auto design have reduced the acceptability of the clutch. 
An over-center or toggle spring used to be included in the 
pedal linkage to reduce the force needed to depress the 
pedal. This has been omitted from most recent models, 
presumably as a cost-saving measure. Also, the low seat¬ 
ing position of today’s cars increases the difficulty of 
operating the pedal. The acceptability of the clutch might 
be improved through power assist to the pedal, similar to 
the present power brake. 

At steady speed, the conventional automatic transmis¬ 
sion wastes seven per cent of the power applied to it. This 
loss is about equally divided between torque-converter 
slippage and losses in the gearbox from friction and from 
the power consumed in pumping oil through the hy¬ 
draulic control system. Under acceleration the loss in¬ 
creases, to 35 per cent at wide-open throttle, due to in¬ 
creased torque-converter slippage. This inefficiency is 
partially compensated by the use of smaller rear-axle gear 
ratios and hence lower engine speeds for a given car 
speed. 

There are a number of possibilities for improvement of 
automatic-transmission efficiency. An improved torque 
converter has been developed by Variable Kinetic Drives, 
Ltd. in England. It incorporates a differential gearing ar¬ 
rangement between input and output elements and an 
additional variable-pitch turbine element. Variable- 


displacement pumps that would pump only as much oil 
as is actually needed to operate the hydraulic control ele¬ 
ments could save the power wasted in pumping excess oil 
through a relief valve. A positive-displacement hydraulic 
arrangement with mechanical lockup has been proposed 
by Cummins Sundstrand, Inc. to replace the present hy¬ 
drodynamic systems. Some early models of automatic 
transmission had clutches to cut out the torque converter 
at steady speeds by locking together the input and output 
shafts, thus eliminating slippage. Use of a flywheel or a 
hydraulic accumulator has been proposed to absorb the 
car’s kinetic energy on deceleration and release it on sub¬ 
sequent acceleration. Such a flywheel would be spun up 
to help brake the automobile, releasing its energy upon 
acceleration to aid the engine. 

A particularly fruitful approach might be to combine 
the virtues of the automatic and manual transmissions. 
One can envision a manual gearbox and clutch, with the 
controls actuated not by the driver but by an automatic 
system. In particular, the clutch release lever, the gearbox 
shift levers, and the throttle could be actuated by vacuum 
cylinders controlled by suitable electronics, to which car 
speed, engine speed, and gas pedal position would be in¬ 
puts. Modern control technology should provide 
smoothness of operation superior to that of the best driv¬ 
ers. A similar approach has already been taken for truck 
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and bus transmissions by the Spicer Transmission Divi¬ 
sion of Dana Corporation as well as by the Ford Motor 
Company and Ferranti, Ltd. in England. Does the au¬ 
tomatic transmission have to be burdened with a 
power-wasting torque converter? 

Rear Axle 

The rear axle dissipates from 5 to 10 per cent of the 
power that it transmits at steady speed. The hypoid gear¬ 
ing system adopted 40 years ago to allow lowering of the 
floor has more friction than the older spiral level system 
because of sliding contact between gear teeth. Therefore, 
contestants in economy trials find it worthwhile to 
change over to spiral-bevel gears. 

Friction of oil seals is a factor throughout the engine 
and drive train. To what extent could seal friction 
reasonably be reduced, even at the cost of a small amount 
of oil leakage at non-critical points? 

Tires 

The rolling resistance of tires is highly dependent on their 
construction. Flowever, tires are normally designed to op¬ 
timize other qualities, and low rolling resistance has not 
been emphasized as a design goal (although, presumably, 
low power consumption would be highly correlated with 
slow tread wear). At speeds below 60 m.p.h., radial tires 
can give about 28 per cent less resistance than bias-ply 
tires, with bias-belted tires being intermediate. For 
minimizing power consumption at low speeds, the best 
present combination of materials is steel for the belts with 
rayon or polyester for the plies. Bald tires have about half 
the resistance of new ones, and wide tires have less re¬ 
sistance than narrow ones. 

A rating of rolling resistance should be included in any 
scheme for tire grading. 

Air Conditioning 

Air conditioning adds a significant increment to fuel con¬ 
sumption when it is in operation. Utilization of the “free” 
thermal energy in the exhaust via absorption refrigeration 
has been considered and rejected by the auto industry be¬ 
cause it appeared that insufficient refrigeration capacity 
could be derived. However, improvement in absorption- 
refrigeration technology (which has also been suggested 
as an energy-conservation stratagem) might well call for 
re-examination of the technique. In absorption refrigera¬ 
tion, heat is used to drive a dissolved gas from a liquid, 
creating a pressure. The pressurized gas is allowed to ex¬ 
pand, thus cooling, and then is reabsorbed into the liquid. 


from which it is driven again in a continuing cycle. 

Efficiency gains might also be possible in present air- 
conditioning systems. Temperature control is important 
in automobile air conditioners because a large excess of 
cooling capacity is provided for rapid cooldown of a car 
parked in the sun. In an effort to maximize evenness of 
control, most factory-installed units use relatively 
inefficient methods, i.e., hot-water reheat of the cooled 
air and throttling of the compressor inlet. It would be 
more efficient to use hot-refrigerant reheat, on-off com¬ 
pressor cycling or a variable-displacement compressor. 
The cooling load might be reduced by improved body in¬ 
sulation and sunshades for the windows. Power con¬ 
sumption could also be reduced by a variable-ratio belt 
drive for the compressor (and other belt-driven acces¬ 
sories) with which accessory speed would be relatively 
constant with respect to engine speed. 

Performance and Styling Rationalization 
The fuel consumption of an automobile is strongly 
influenced by the acceleration capability built into it, even 
when that capability is not being used. That is because a 
higher-powered car operates in normal driving at a 
smaller fraction of maximum power, so that friction, 
pumping, and other losses loom larger. This results in a 
sacrifice of approximately one m.p.g. for each additional 
120 horsepower. 

Car buyers commonly select overpowered cars for irra¬ 
tional motives and then attempt to justify their choice by 
arguing “safety.” It would be useful for the highway- 
safety authorities to determine just how much perform¬ 
ance capability is really needed for safe driving. Since the 
55 m.p.h. speed limit is likely to be with us indefinitely, it 
is hard to see the justification for the ample power re¬ 
serves at much higher speeds that today’s cars provide. 
An engine sized for a maximum cruising speed of 55 
m.p.h. could be extremely tiny, offering weight savings 
on top of improved efficiency. A more favorable trade-off 
between performance and economy might be possible 
through a scheme disclosed by W. H. Percival and W. H. 
Ahrens of the General Motors Research Laboratories in 
which compressed air is used to supercharge the engine 
when power demands are high. This can yield a 15 per 
cent economy improvement by allowing a given level of 
performance to be obtained with a smaller engine. 

A significant amount of energy is consumed in over¬ 
coming air resistance. (Air resistance is about equal to roll¬ 
ing resistance at 55 m.p.h. At lower speeds, air resistance 
decreases relative to rolling resistance as the square of the 
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speed.) Thus, streamlining has frequently been suggested 
as a means toward improved fuel economy. Advocates of 
streamlining, however, do not take into account the 
weight of the additional structure needed to implement 
the streamlining. Structurally, the most efficient shape is a 
box just large enough to provide the needed space. De¬ 
partures from that shape would necessarily lead to in¬ 
creased weight and hence reduced fuel economy at the 
rate of 0.1 m.p.h./lOO lb. for big cars and 0.4 m.p.g./lOO 
lb. for small cars. 

Designers have tried to circumvent that constraint by 
cutting down on the passenger space they allow, even in 
the big luxury cars. (As an owner of one such car said, 
“Why are they so big on the outside and so small on the 
inside?”) The most noticeable shortfall is in height. In 
today’s cars, the seats are so low that the occupants prac¬ 
tically sit on the floor, with their legs projecting straight 
ahead. For a given legroom, these cars have to be longer 
and hence heavier than the older cars where the seats 
were higher and the occupants’ legs more nearly vertical. 
Thus, a sacrifice of sleek styling, as well as unneeded per¬ 
formance, might well yield a more favorable trade-off be¬ 
tween comfort and economy. How much of our precious 
resources has been squandered just to turn our au¬ 
tomobiles into toy racing cars, symbolic penises, or sculp¬ 
tures on wheels? 

In the same vein, how much of the added cost and 
weight of the new energy-absorbing bumpers can be 
charged to styling? The spring-steel bumpers used 45 
years ago were light and cheap and yet had considerable 
energy-absorbing capability. 

It is worth noting in this context that a stock 1951 Lin¬ 
coln, weighing 5200 pounds, won that year’s Mobilgas 
Economy Run (on a ton-m.p.g. basis) with better than 25 
m.p.g. Today, thanks to 23 years of technological prog¬ 
ress, cars of that class claim around 15 m.p.g. in compa¬ 
rable trials. 

Implementing Fuel-Saving Technologies 
A government-sponsored research program, completely 
independent of the auto industry, is needed to explore 
and evaluate the various approaches discussed here. The 
aim of this program should be to produce and test models 
of the various devices, culminating in designs that could 
be made suitable for production by routine engineering. 

There is a well-known trade-off between fuel economy 
and pollution control in automobiles. A 14 per cent in¬ 
crease in fuel consumption over uncontrolled cars has 
been attributed to the 1973 emission controls. The pro¬ 
gram would indicate the full dimensions of this trade-off 
and thus assist in the formulation of realistic and sensible 
pollution standards. 

The automobile manufacturers have, in the past, been 
extremely reluctant to adopt improved fuel-saving tech¬ 
nology especially where it originated outside their own 
organizations, added significantly to the automobile’s ini¬ 
tial cost, or diluted its emotional appeal. Therefore, de¬ 
spite our misgivings about extensions of government reg¬ 
ulation, government standards might be necessary to as¬ 
sure that the best available technology is actually used in 
producing automobiles. The most expeditious way that 
such standards might be applied is through imposition of 
specifications by the General Services Administration on 
automobiles for government purchase, as was done in the 
early stages of the auto-safety effort. The information to 
be provided by the research program would be important 


in setting such standards. 

It is quite likely that the program would yield devices 
suitable for retrofit to existing automobiles. Such devices 
should find ready public acceptance. Gadgets for improv¬ 
ing fuel economy have found a ready market ever since 
the early days of the automobile, even though most have 
been technically unsound and ineffeaive. 
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The Car in Your Future — What the Studies Say 


Reconciliation may be difficult, but we must relearn to 
live with our old friend the automobile despite the prob¬ 
lems it has caused us. The automobile will be the staple 
transportation mode in the U.S. for a long time to come, 
according to Claude S. Brinegar, former Secretary of 
Transportation. Private automobiles will continue to 
move 80 to 85 per cent of the people in cities, leaving only 
15 to 20 per cent for mass transit, he said in a recent 
speech to the Society of Automotive Engineers. 

Successful reconciliation with the automobile depends 
on adjustment to short rations — economic and tech¬ 
nological measures to reduce U.S. gasoline consumption 
to match expected supplies. Recently released government 
studies have been solving the whats and hows of such 
measures: 

— Rand Corporation researchers, echoing many other 
government experts, contend that the only way to reduce 
gasoline consumption significantly within the next four 
years is by increasing its price. Using an econometric 
model, they estimate that taxes of 15, 30, and 45 cents per 
gallon would mean annual gasoline savings of 16, 34, and 
40 per cent, respectively, by 1980. Such a tax increase 
would result in fewer people owning cars, less driving, 
and a definite — though not severe — down-turn in auto 
industry employment. 

The Rand Corporation researchers by no means ruled 
out improvements in the automobile itself, but said that 
changes implemented after 1975 would save only about 


10 per cent in gasoline by 1980 because of the remaining 
high-fuel-using cars on the road. 

— Gasoline savings possibilities through technological 
improvement — much less jarring to our daily lives — run 
from 40 to 60 per cent. A joint study by the Department 
of Transportation and the Environmental Protection 
Agency found that a 40 per cent improvement in mileage 

— an increase from 14 to 20 miles per gallon in the next 
five years — would save more than a million barrels of oil 
per day in 1980. Technological changes required would 
be improvements in the efficiency of engine and drive 
train, an engine size reduction for large cars, and a shift to 
a larger proportion of small cars. 

Tlie initial cost of cars would not be appreciably in¬ 
creased by a 20 per cent improvement in gas mileage; a 30 
per cent improvement would cost about $200; and a 40 
per cent improvement would cost about $400. But lower 
operating and maintenance costs would pay for these in¬ 
creases in about one year for the largest cars and in three 
to four years for the smallest vehicles. 

The capital investment for manufacturing such im¬ 
proved automobiles is about one-fifth the annual invest¬ 
ment of automakers and is thus well within their means. 

While the researchers recognized that government in¬ 
tervention could ensure such improvements, they also 
warned of “adverse impacts on the economy, industry, 
consumers and the costs of governmental administra¬ 
tion.” — D.M. 
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Trend 

of 

Affairs 


Trends This Month 

TRANSPORTATION_» 

Amsterdamers subscribe to mini-transit. .. 
Short-run air service has seen better days. 

ENERGY_56 

Maybes and maybe nots on fusion . . . 
Generating worry from electricity and 
generating electricity from waste heat. 

PHYSICS_58 

Filling the vacuum with explanations . . . 
What is this thing called air? . . . Enter a 
mysterious particle from the world of the 
subnucleus. 

COMPUTERS_60 

Automatic mass production. . .run by tele¬ 
conferencing executives. 

SPACE_M 

A map-of-the-wisp for the Crab Nebula. 


Witkars are Amsterdam’s answer to 
personal rapid transit. These small, 
battery-powered vehicles can range over 
the city, taking driver and passenger exactly 
where they want to go for only a small 
charge. 


TRANSPORTATION 


Which Car? 

Witkar. 

Although they are noiseless and keep the 
streets pollution-free, electric cars have 
largely been discounted as a means of 
mass transportation because of their lim¬ 
ited storage capacity and range of travel. 
The Dutch are working to overcome these 
disadvantages by integrating a small, elec¬ 
trically powered vehicle into an innova¬ 
tive system of public transportation. 

Last March the city of Amsterdam 
launched a three-month trial of the Wit¬ 
kar system — two-passenger, battery- 
powered “white cars,” that can travel at 
20 m.p.h. within a network of recharging 
stations located around the city. Its suc¬ 
cess has led to the ordering of 35 cars to 
add to the original five and brought the 
planned number of stations to five. By the 
end of this year, 15stationsand 125carsare 
planned to be in service. 

The Witkars are owned by the Witkar 
Cooperative Association. Nineteen dol¬ 
lars buys a lifetime membership to the As¬ 
sociation, a magnetically-coded key, and 
the opportunity to rent one of the cars at 
any time. The member inserts his key into 
the station terminal and selects his desti¬ 
nation — the recharging station closest to 
where he wishes to go — and uses the key 
to unlock the first car in line at the 
station’s charging rail. When the car is re¬ 
turned to a station, the time in use is au¬ 
tomatically charged to the member’s ac¬ 
count at four cents per minute. 

The cars stand 55 inches wide and 86 
inches high, a third the size of regular ve¬ 
hicles and a blessing to crowded Amster¬ 
dam streets. Recharging time for an aver¬ 
age trip of one-and-a-half miles is only 
about five minutes, so theoretically the 
cars will recharge at the station’s over¬ 
head rail while waiting to be used again. 

The Witkar concept is the brainchild of 
Luud Schimmelpennink, long an advocate 
of noiseless and inexpensive mass transit. 
When his plan to provide the citizens of 
Amsterdam with free community bicycles 


was stymied by political opposition and 
theft of the bikes, he turned to this form of 
independent public transportation. It 
seems to be successful — membership in 
the Association numbered 2,500 even be¬ 
fore the three-month trial period had 
ended. 

Typical Dutch thrift and practicality 
have also gone into the planning of the re¬ 
charging stations. An unused windmill 
near one of the station sites is now being 
revamped for eleCTrical generation and is 
expected to provide enough free, non¬ 
polluting power to run three recharging 
stations. — S.J.N. 

Long Hauls in the 
Airlines’ Future 

High fuel prices and pressure for energy 
conservation threaten a revolution for the 
air transportation industry. Unless new 
technology becomes available, airlines 
will be pushed out of the short-haul busi¬ 
ness into concentration on what they do 
best: long-haul routes and service to 
communities where ground-based alterna¬ 
tives (train or bus) are not available, 
writes Joseph F. Vittek, Jr., of the M.l.T. 
Flight Transportation Laboratory in 
Transportation Research. 

Professor Vittek puts it this way; “The 
industry may have to concede short-haul 
markets to other modes in order to pro¬ 
tect its long-haul superiority.” 

A secondary victim of future fuel 
shortages. Professor Vittek says, would be 
the projected S.T.O.L. (short-takeoff- 
and-landing) and V.T.O.L. (vertical- 
takeoff-and-landing) aircraft intended 
primarily for city-center-to-city-center 
service {see Technology Review, May, 
1972). Though they are “the gleam in the 
eye of every aviation enthusiast,” writes 
Professor Vittek, the fact is that such air¬ 
craft are “even more energy-inefficient 
than current aircraft.” 

Professor Vittek proposes a two-part 
government program to help ease the 
transition which he predicts: 

— Planning should begin at once to im¬ 
prove ground-based short-haul transpor- 
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ration on routes such as Boston-New 
York-Washington, Chicago-Detroit, 
Philadelphia-Pittsburgh, Los Angeles-San 
Diego, and St. Louis-Kansas City. 

— Government regulation should permit 
and even encourage airlines to focus serv¬ 
ices and resources on longer flights which 
use less fuel per passenger mile. 

Without such government intervention, 
thinks Professor Vittek, steeply rising fuel 
prices could convert the entire air system 
into a premium service instead of a mode 
of mass transportation. — J.M. 


ENERGY 

Tough Problems on 
the Way to Fusion 

Will nuclear fusion be ready by the 21st 
century — just 25 years from now? 

If so, the principal engineering prob¬ 
lems should be resolved by 1990. And 
that is “a very short time for a task so 
large,” think David J. Rose, Professor of 
Nuclear Engineering at M.I.T., and 
Robert Carruthers of the Culham 
Laboratory of the U.K. Atomic Energy 
Agency. 

It was in 1969 that the U.K. Agency and 
the British Nuclear Energy Society first 
joined to sponsor an international work¬ 
shop on fusion reactor design. Five years 
later the same range of subjects was re¬ 
viewed by a similar workshop sponsored 
by the International Atomic Energy 
Agency. To Professor Rose and Dr. Car¬ 
ruthers it was clear that “much progress” 
had been made in the five-year period to¬ 
ward understanding “at least the mag¬ 
nitude, if not always the resolution, of a 
number of important technical questions 
related to fusion reaaors.” 

But that is far from saying that a fusion 
reactor will be ready to meet world needs 
for electric energy by the year 2000 — or 
even by any other year. Fusion “seems to 
be on a better track than before,” but a 
wide range of very difficult problems in 
plasma dynamics, engineering, and tech¬ 
nology remain. If the 25-year goal is to be 
met, the conventional sequence of 
scientific, engineering, and economic 
studies must give way to an overlapping 
pattern of concurrent developments. Only 
in this way, for example, can the engineer¬ 
ing and technology needed for any reactor 
be ready when (and if) the plasma prob¬ 
lems are resolved. 

Which brings to the fore the particu¬ 
larly obstinate problem of “excessive dis¬ 
ciplinary reductionism” — by which the 
authors mean the tendency of “any single 
group concerned with only one phase of 
the work to use up all design flexibility to 
solve its own problems, thus leaving im¬ 
possible tasks for everyone else. 

“We were particularly impressed 
throughout the workshop,” write Profes¬ 
sor Rose and Dr. Carruthers, “by the de- 


"Disciplinary reductionism" — the tendency 
of the designer of each part of the system to 
idealize the results which designers of other 
parts may achieve — is the key problem of 
fusion reactor design. Any fusion reactor 
must satisfy requirements in plasma 

gree of simplification forced upon the de¬ 
sign of any one reactor part by the re¬ 
quirements of other parts. Thus, in a sort 
of perverse way, the more complex the 
reactor, the simpler and more flexible in 
design concept should each part be.” And 
fusion development “suffers severely” 
from this difficulty. 

Unresolved technical problems abound 
— plasma engineering, startup and shut¬ 
down, structure and form, reliability and 
repair, materials, and environmental ef¬ 
fects are among the headings under which 
they are grouped. For typical comments, 
consider materials; “Present materials fail 
in their resistance to radiation damage, 
creep, and other things by about an order 
of magnitude,” write Drs. Rose and Car¬ 
ruthers. “Developing new materials to the 
point of engineering acceptance has taken 
20 to 30 years per major advance, and we 
see no reason to believe that materials for 
fusion will come along much quicker. 

“Thus materials development will be a 
critical pacing item in the future fusion 
program.” — J.M. 

Emerging From 
Behind Their Words 

Any observer of science can always tell 
when scientists are becoming more sure of 


dynamics, technology, and engineering; the 
reactor exists (if at all) only in the shaded 
area common to all. "The possibilities in 
each broad discipline are severely 
constricted because of the need to 
accomodate the others." 

their conclusions; they begin to lose the 
protective foliage of qualifiers in speech 
and writing— “present data indicate,” “it 
seems possible,” “although further re¬ 
search is needed . . .” 

Fusion engineers have been dropping 
their qualifiers like autumn leaves lately. 
Although they still admit a lot has to be 
done in developing plasma confinement, 
superconducting magnets to hold plas¬ 
mas, and reactor design (see above), they 
are more confident than ever before that 
fusion will become a reality by the year 
2000. 

Some not only predict when, but how. 
John F. Clarke, Director of the Ther¬ 
monuclear Division of Oak Ridge Na¬ 
tional Laboratory, says that the breakeven 
point in fusion — energy out equals 
energy in — will be reached in the next six 
years. What’s more, he is as certain as 
physicists ever are that the first workable 
fusion reactor will not be laser-ignited fu¬ 
sion, so-called theta-pinch fusion, or 
mirror-fusion — but the Tokamak fusion 
machine pioneered by the Russians and 
improved upon by the Americans. 

These latter three fusion methods all 
rely on enormous magnetic fields to con¬ 
tain the plasmas, differing principally in 
their geometries and how they heat the 
plasmas. Theta-pinch machines produce 
cylindrical plasmas that are “shock 
heated” by rapidly increasing the sur- 


56 Technology Review, February, 1975 









rounding magnetic fields with powerful 
magnetic fields at either end to reflect es¬ 
caping plasma particles back into the 
plasma. Tokamak machines consist of 
doughnut-shaped chambers into which 
high temperature particles are injected 
and heated with electric current. 

Although laser fusion projects now un¬ 
derway predict breakeven by 1978, says 
Dr. Clarke, they will still be far behind 
Tokamaks in feasibility. This is because 
the really important number is “engineer¬ 
ing breakeven” which means that the 
massive amounts of energy used in the fu¬ 
sion process are recycled efficiently 
enough to make the overall process 
worthwhile. Plasma breakeven takes into 
account only what goes into the plasma 
and what comes out, not what goes into a 
whole power plant and comes out. 

Preliminary calculations have shown 
that the “critical multiplication factors” 
for engineering breakeven put laser fusion 
out of the running. A laser fusion reactor 
would have to generate about 122 times 
its input energy to be feasible. The theta 
pinch and mirror fusion methods would 
have to generate respectively 12 times and 
two times input energy to be feasible. The 
Tokamak would have to generate five 
times input energy to make a useful reac¬ 
tor. 

Although the mirror fusion appears to 
be most advantageous, said Dr. Clarke, 
the plasma physics of the method predicts 
that a maximum of only two to three 
times input energy is attainable, so mirror 
fusion will be usable only if incredibly 
high efficiency is obtained. 

Although the theta pinch fusion method 
is still viable, said Dr. Clarke, only To¬ 
kamak experimental results look “pretty” 
enough to warrant a lot of optimism. 

Further dumping on laser fusion. Dr. 
Clarke pointed out that the problems of 
producing the enormous lasers required to 
ignite fusion are on a par with producing 
the plasma itself, whereas many of the 
technologies for Tokamak fusion are well 
on their way to fruition. 

But, he cautioned, “We’re talking about 
solving an awful lot of problems over the 
next six years to achieve breakeven; we 
think we’ll get $1.2 billion for fusion 
projects till then, and we’ll need every cent 
of it.” — DM. 

The Crunch 
to Come 

If the energy crisis seems overwhelming 
now, wait until you hear this one. 

If electricity demand continues its ex¬ 
pected increase, our elearicity needs will 
double every ten years or so. So, whether 
oil-burning, coal-burning, or nuclear 
power plants are used, we will need twice 
as many of them as we now have in ten 
years and twice that in 20 years. 

This means an average of 50 10,000- 


megawatt power plants in each state by 
the year 2000 will be required. If conser¬ 
vation measures slice demand in half, the 
number of plants per state decreases to 
30. Or if, as the Federal Energy Adminis¬ 
tration report on Project Independence rec¬ 
ommends, we switch where possible to 
an all-electric, nuclear economy, 60 more 
power plants per state will be needed. 

Speaking to the New England Council 
for Economic Development, Dr. Lewis 
Conta, Dean of the University of Rhode 
Island School of Engineering drew some 
discouraging conclusions: “Whether we 
are talking about 30, 50, or 60 power 
plants per state, I do not believe we can 
have this number in operation by the year 
2000 .” 

He backs his conclusion with three ob¬ 
servations: There will be insufficient 
numbers of trained personnel in the next 
two decades to build the plants; enormous 
capital sums must be raised which must 
not interfere with the funds slotted for 
finding new energy sources (already 
utilities are feeling the squeeze of the capi¬ 
tal demands of more exotic projects); and 
places to build all these power plants must 
be found. 

Power plant siting is not an easy task. 
Rhode Island has been looking for five 
years for a nuclear power plant location 
that would please both environmentalists 
and consumers of electricity, and still pro¬ 
vide the plant with easy access to a million 
gallons per minute of cooling water. 
Land-locked states with more limited ac¬ 
cess to major waterways or lakes will find 
site location even tougher. 

One solution, according to Dr. Conta, 
is to build nuclear parks, with five power 
plants in one location, cutting the siting 
problem by one-fifth. That makes five 
million gallons per minute of lukewarm 
water to dispose of, unless wet or dry 
cooling towers are used. Cooling towers 
introduce 125,000 gallons per minute of 
evafjorated water to the atmosphere — 
and the likelihood of inadvertent local 
weather modification — and no salt-water 
wet or dry cooling towers to handle a 
5000 megawatt plant have yet been built. 

Dr. Conta suggests conservation, but 
beyond that throws up his hands. “Unless 
we change our direction, soon we will cer¬ 
tainly run into an energy crunch more 
drastic than anything we can now foresee. 
This will not be a problem only for our 
children but will be faced by people now 
in their 30s and 40s even before they re¬ 
tire.” — S.J.N. 

Fuel-Free Electricity 

Those who generate our electricity, beset 
by high fuel costs and imminent short¬ 
ages, are trying to follow the example of 
the parsimonious meat packer, who uses 
everything but the pig’s squeal, as they try 
to squeeze every last bit of useful work 
out of their fuel. 


So imagine their delight when someone 
advertises a “black box” that uses even 
the thermodynamic “squeal” of their fuel 
— waste heat — to generate electricity. 

The so-called “organic Rankine cycle” 
constitutes such a black box. It is essen¬ 
tially a steam engine that uses a relatively 
volatile organic liquid instead of water to 
produce gas to turn a turbine. Far less 
temperature change is required to flash 
the working fluid into an expanding gas in 
an organic Rankine cycle than in steam 
engines. Thus, such an engine can operate 
from heat sources of far lower tempera¬ 
tures than the steam cycle. As anyone can 
testify who has ever waited for a kettle of 
water to boil, water can soak up an 
enormous amount of heat before turning 
to steam. 

One such Rankine engine is under in¬ 
tensive development at Thermo Electron 
Corporation, Waltham, Mass. Operating 
with trifluoroethanol, it can utilize heat 
sources of 400-1100 degrees Fahrenheit. 
Although these temperatures are still too 
high to make practical use of waste heat 
from the average electric power plant, 
they do match waste heat temperatures of 
diesel engine exhaust, gas turbine exhaust, 
industrial process waste heat, high tem¬ 
perature gas reactor exhaust and even 
solar and geothermal sources. 

Preliminary studies by Thermo Electron 
for the National Science Foundation have 
revealed that an organic Rankine cycle 
added to diesel or gas turbine engines can 
increase the overall efficiency of the cycle 
by about 25-50 p)er cent. 

Thermo Electron’s cost figures are very 
tentative, but after all “how much can you 
afford to spend on a black box that pro¬ 
duces electricity for ‘free’?” asks Thermo 
Electron engineer Jerry Davis. 

Preliminary estimates show that, at 
electricity load factors above 30 per cent, 
fuel costs for most other generation 
methods would allow a “black box” to 
cost from $400 to $700 per kilowatt and 
still be economical. Mr. Davis expects the 
costs of an organic Rankine cycle 
generator to be well below that limit. 

According to Mr. Davis, the company is 
planning a full-scale test of a combined 
4,300 kilowatt diesel generator combined 
with a 1,032 kilowatt Rankine cycle 
generator to run off the 815 degree F. ex¬ 
haust. The total efficiency for the system 
will be about 50 per cent, which compares 
favorably with other power generation 
methods, and which puts the diesel 
generator in the running for large p)ower 
generation stations. 

Mr. Davis foresees an all-diesel generat¬ 
ing plant consisting of nine such 
generators (7 operating, two on stand-by) 
working together to produce 50 million 
watts of power. A major advantage of 
such a power plant: in periods of low elec¬ 
tric load, generators could simply be shut 
off, and the overall efficiency of the plant 
would not suffer. In present steam plants, 
generators run at low power during off- 
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load hours are much less efficient than 
maximum. 

A diesel generating plant would also 
have advantages of a short construction 
time, easy expansion for larger loads, and 
the almost total lack of high-technology 
development problems. 

The small size of the plants, combined 
with their efficiency, might enable dis¬ 
persed production of electricity, which 
means more dispersed air pollution and 
what little waste heat is released; easier 
siting of the smaller plants; and reduced 
transmission grids because of the lack of 
large generating centers. — D.M. 


PHYSICS 

Speeches About 
Nothing 

If nature abhors a vacuum, so must physi¬ 
cists. They have always puzzled over 
empty space, and have tried for centuries 
to fill it with structure and properties. 
Now they are trying again: There is new 
speculation that the apparent void has 
qualities which may account for some un¬ 
explained processes of the sub-atomic 
world. 

If light travels as a wave, it ought to be 
an undulation in some medium, just as 
sound is an undulation in air. But light 
travels throughout the universe — includ¬ 
ing through any vacuum that man or na¬ 
ture can devise and man understand. 
Hence the postulation that some undis¬ 
covered medium, which early physicists 
called ether, permeates all space. 

Then in the 1900s came the discovery 
that the speed of light through space was a 
constant; either this ether had no in¬ 
homogeneities to affect the speed of light, 
or ether didn’t exist at all. And in either 
case it had become superfluous. Physicists 
were left with a “vacuum” — a bare stage 
upon which particles and fields act out 
their dramas. 

Yet this vacuum may still have a struc¬ 
ture, provided that the structure does 
nothing detectable to the velocity of light. 
Now Dr. Tsung Dao Lee, Nobel laureate 
from Columbia University, proposes that 
a new, massless form of matter may be 
discovered if ordinary matter can be made 
to interact with a vacuum. 

Dr. Lee’s calculations, which he gave at 
M.I.T. this winter at a symposium in 
honor of Victor F. Weisskopf, an interna¬ 
tionally distinguished scientist who has 
just retired as Professor of Physics at 
M.I.T., show that an interaction of matter 
and vacuum cannot reveal itself except 
under conditions of high energy and high 
density of ordinary matter over a fairly 
large volume of space. One possibility is 
in the collision of the nuclei of two 
uranium atoms at an energy of 500 mil¬ 
lion electron volts, provided that the col¬ 
liding nuclei interpenetrate. 


A number of physicists in Dr. Lee’s au¬ 
dience wondered if this proposed state of 
matter might be a source of energy: Neu¬ 
trons could be fired at the massless thing 
created by the uranium collision; they 
would be absorbed and lose mass, and 
energy would be released. But this specu¬ 
lation is twice removed from reality: It in¬ 
volves imagining a technology that can 
exploit the predicted form of matter; and 
validating the prediction will require ex¬ 
periments that are not yet possible. 

The vacuum may have other qualities to 
endear it to theoretical physicists. It 
might, said Dr. Murray Gell-Mann, 
Nobel laureate from the California Insti¬ 
tute of Technology, account for some 
problems in current explanations of the 
subnuclear world. Dr. Gell-Mann re¬ 
minded his audience that each revolution 
in physics has failed to embrace a few 
stubborn facts, and that these facts have 
always precipitated the next revolution. 

The currently stubborn holdouts in¬ 
volve symmetry breaking. In classical 
physics, symmetries in nature lead to con¬ 
servation laws — for example, conserva¬ 
tion of angular momentum is a mathemat¬ 
ical consequence of the belief that space 
looks the same in all directions. In modern 
physics, the situation is similar: If a sym¬ 
metry principle holds, various prop)erties 
of sub-atomic particles are “quantized” 
— they can have only certain values. Some 
of these properties are reassuringly famil¬ 
iar, such as mass and electric charge; 
others have no counterpart in the com¬ 
fortable but now untenable world in 
which atoms are conceived as little 
planetary systems. “Spin” was the last 
property for which physicists could even 
try to make such analogies; they are now 
resigned to their lot, and quantized prop¬ 
erties are given names like “strangeness.” 

Thus far, almost every particle that has 
appeared in the particle accelerators has 
been on the theoretical physicists’ list of 
predictions (one exception seems at first 
blush to be the new “J” particle — see 
p. 59). But the sub-atomic world has not 
been as tidy as those lists. Some particles 
that are not excluded by the calculations 
seem to be excluded by nature, and there 
are other disagreements. They come under 
the heading of symmetry breaking. 

Dr. Gell-Mann and others have sug¬ 
gested that this symmetry breaking may 
be due to the structure of the vacuum and 
its presumed influence on matter. Thus we 
may not be so far from a unified view of 
sub-atomic nature as we thought. Dr. 
Gell-Mann suggested. The theorists are 
already producing formulae; Dr. Gell- 
Mann even displayed an equation, which 
he credited to a colleague. It contained a 
pi, a 3, and a logarithm, all of which 
theoreticians look upon favorably. “1 my¬ 
self think this will be the right formula,” 
Dr. Gell-Mann said, “but it hasn’t been 
derived yet.” 

Dr. Gell-Mann’s only worry about 
“spontaneous symmetry breaking by the 


vacuum” was that it might produce unfor¬ 
tunate reports in the press. And in a 
preemptive strike, he gave his audience 
the headline that appears above these 
paragraphs. 

Science for People 

Everyone bemoans the isolation of the 
scientific culture from the rest of society. 
That isolation has something to do with 
misunderstanding, but two speakers at the 
Weisskopf symposium {see above) pro¬ 
posed that it has little to do with stupidity. 

Max Delbrook, Nobel laureate in 
medicine who now teaches at the Califor¬ 
nia Institute of Technology, traced one 
misunderstanding back to the writings of 
Aristotle, which were rediscovered by re¬ 
ligious scholars in the Middle Ages. From 
these writings came the notion of the Un¬ 
moving Mover— the agent that acts upon 
the world but is not itself acted upon. 
They took this to be the God that had 
created the universe, and from this came 
a belief in conflict with the Newtonian 
one that for every action there is an equal 
and opposite reaction. 

Aristotle’s agent that acts but is not 
acted upon has a very different thrust 
when considered in the spirit of his biolog¬ 
ical speculations. Aristotle proposed that 
the male’s semen cannot carry small rep¬ 
licas of the future being, because a child is 
dissimilar from its father in many physical 
ways yet similar in nonphysical man¬ 
nerisms. Yet conception by the female 
alone is impossible. Semen, Aristotle de¬ 
cided, somehow influences the form of the 
future being by acting upon a physical 
substrate to produce an organism, though 
the semen does not materially manifest it¬ 
self in that organism. 

Thus the Unmoving Mover of Aristotle 
reveals itself in this century as DNA. 
(Aristotle was a sexist; menses led him to 
believe that the female contributed only 
the substrate.) 

This investigation of the past is far from 
sterile. Dr. Delbrook insisted. The di¬ 
vergent interpretations of the Unmoving 
Mover represent the different uses of the 
same symbols that have created misunder¬ 
standing between science and religion. 

A second form of misunderstanding is 
more pervasive. 

“There are two kinds of knowledge on 
opposite sides of ignorance,” Dr. David 
Hawkins of the University of Colorado 
suggested. One kind is scientific knowl¬ 
edge. The other is the unconscious knowl¬ 
edge that builds as we mature, and helps 
us find our way through the physical 
world. The difficulty that often arises in 
comprehending science, Dr. Hawkins pro¬ 
posed, comes when these two forms of 
knowledge clash. And such collisions 
come at points so basic that it often seems 
impossible even to put them into words; 
no scientist would be likely to do so when 
instructing laymen. 
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Two examples of these “loci in the 
mind where troubles exist almost unde- 
teaed”: 

— The reality of air. The ancients gave air 
equal status with fire, water, and earth. 
The motions of a column of mercury in 
Torricelli’s barometer were known to 
reflect the changing weight of the air 
above it. Still, air isn’t as tangible as other 
things, and most of us have trouble recon¬ 
ciling the belief in air with our perceptual 
sense that there’s nothing there. 

Dr. Hawkins frequently tries this exper¬ 
iment on students and science teachers: 
Turn a test tube upside-down and plunge 
it into a tank of water. The air in the test 
tube remains, and keeps water out. Now 
give somebody a syringe and ask him to 
try to fill the test tube with water. Most 
people fill the syringe with water and try 
to inject it into the inverted test tube. They 
are puzzled when it remains unfilled. At a 
time when physicists are worried about 
the structure of the vacuum {see above) 
most other people have not yet figured out 
air, said Dr. Hawkins. 

— Mirrors. You are standing in a room, 
one of whose walls is completely mir¬ 
rored. Facing the mirror, you see your 
reflection in front of you. Now somebody 
else enters the room and looks at your 
image in the mirror. In what direction 
does that person look? 

Dr. Hawkins has given this problem to 
a graduate seminar in the philosophy of 
science. Half of the participants drew a 
line to the point on the mirror at which 
you see yourself. They thought of the mir¬ 
ror as a painting — the detail on a paint¬ 
ing is seen on its surface. The curious 
properties of a mirror had been disre¬ 
garded. In fact, our minds compensate 
for them: One person told Dr. Hawkins 
that his bathroom mirror reversed things, 
but the rear-view mirror in his automobile 
worked fine. 

The physics and mathematics majors in 
Dr. Hawkins’ seminar drew the line cor¬ 
rectly, though they may have relied upon 
the memorized law that the angle of inci¬ 
dence equals the angle of refleaion. There 
is another way to solve the problem: A 
mirror can be treated as a window, but 
one that reverses the world. Everyone 
does look at the same place when they 
look at your image, but that place appears 
to be behind the mirror face. 

Dr. Hawkins has found dozens of these 
conflicts between the organized knowl¬ 
edge of science and the perceptual knowl¬ 
edge that we possess without knowing it. 
The sun changes its position during the 
day, but it is we that are moving; the im¬ 
ages in the eye are upside-down; and so 
on. All of them. Dr. Hawkins argued, are 
on a level so basic that they are over¬ 
looked, or dismissed as “stupidity.” But it 
is conflict at this level that has isolated sci¬ 
ence from the public. 

Meanwhile, geneticists are becoming 
capable of conducting experiments that 
may unwittingly unleash dangerous mu- 


Professor Samuel C. C. Ting, who led the 
M.l.T. group which discovered the 
mysterious “J" particle at Brookhaven 
National Laboratory late last year, used this 
diagram to explain his experiment to 
Brookhaven colleagues. After they were 
created in the collision of 3-Gev. protons 
from the B.N.L.’s Alternating Gradient 
Synchrotron with a target, electrons and 

rant microorganisms upon the world. 
Nuclear power reactors are producing in¬ 
creasing quantities of radioactive wastes 
that will remain dangerous for so long 
that civilizations may change drastically 
while the wastes remain in storage. Soci¬ 
ety, Dr. Hawkins noted, will soon be re¬ 
quired to make critical decisions arising 
from knowledge that only a few of us now 
possess. Dr. Hawkins hopes that some 
new kind of scientific education will help 
an entire society to knowledgeably par¬ 
ticipate in making these decisions. 

Glimpses of a 
Strange New World 

Take comfort. Even the experts are 
mystified. 

Victor F. Weisskopf, who is by any 
definition a senior statesman of high- 
energy physics, describes the newly-found 
“J” particle as “something completely 
mysterious coming to us from the world 
of the subnucleus. Nobody knows what it 
is,” Dr. Weisskopf told a convocation at 
the Institute late last year. 

But that mystery does not lessen Profes¬ 
sor WeisskopPs enthusiasm for the dis- 


positrons moved through two 70-tt.-long 
arms of a spectrometer. Three magnets and 
one Cerenkov counter in each arm made 
possible precise measurement of the 
energy of the new particles. Some 10,000 
tons of steel and concrete were used to 
contain the radiation produced by protons 
striking the target. (Photo: Brookhaven 
National Laboratory from M.l.T.) . 

covery, which came almost simulta¬ 
neously at the Brookhaven National 
Laboratory (by a group from B.N.L. and 
M.l.T.) and the Stanford Linear Ac¬ 
celerator (by a groupfrom Stanford and 
the Lawrence Berkeley Laboratory at the 
University of California) and was an¬ 
nounced by the two groups jointly on 
November 16. Indeed, ignorance of what 
the “J” particle can represent is the basic 
source of physicists’ excitement abouts its 
discovery. “It represents matter under 
completely novel conditions,” Professor 
Weisskopf said — “a new continent 
where things are completely upside 
down.” 

Working with B.N.L.’s Alternative 
Gradient Synchrotron, a team of physi¬ 
cists headed by Samuel C. C. Ting, Profes¬ 
sor of Physics at M.l.T., was systemati¬ 
cally searching for new particles by bom¬ 
barding a proton target with protons at 
many different energies. They found what 
they were looking for when they detected 
a large number of electron-positron pairs 
produced by protons interacting at 3.1 
billion electron volts (Gev.). This indi¬ 
cated the creation of a fundamental parti¬ 
cle whose mass was equivalent to that 
energy. 

At Stanford’s S.L.A.C., Professor Bur- 
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ton Richter of Stanford and his associates 
were experimenting with colliding beams 
of electrons and positrons — matter and 
antimatter — which annihilate each other 
in a flash of energy which can create other 
particles. As the energy of the colliding 
beams was raised to 3.105 Gev. there was 
a similar sudden increase in the output, 
the result of a particle which the S.L.A.C. 
group called psi[3I05|. Within 12 days a 
systematic search yielded another (psi 
[3700]) at an energy of 3.7 Gev. 

Both groups reported a surprising in¬ 
consistency. The lifetimes of subnuclear 
particles normally decrease as their energy 
(mass) increases. The “J” particle is one of 
the heaviest known — 3.5 times as heavy 
as the proton. A neutral particle, it decays 
into other heavy particles — hadrons or 
leptons and eventually into positrons and 
electrons — in a period estimated at 10”'* 
sec. (100 billionth of a billionth sec.). On 
a nuclear time scale this is an exceedingly 
long life for a particle of such large mass 
(energy); its predicted lifetime for its mass 
would be some 10”*'* sec. Hence the ex¬ 
citement. In their joint press release. Pro¬ 
fessors Richter and Ting refer to the 
particle’s “totally unexpected properties. 
... It is not like the particles we know and 
must have some new kind of structure,” 
they said. 

“It is just that long life of the ‘J’ parti¬ 
cle,” explains Professor Weisskopf, 
“which might be helpful as a key to the 
understanding of what goes on inside of 
the proton. Whatever are the reasons, that 
long life points to an important new effect 
within the proton which slows down the 
ordinary expected course of events. 

“It may be a new kind of sub-particle, 
the so-called ‘charmed quark’,” Dr. 
Weisskopf speculates; “or it may be the 
long-sought quantum of that force which 
produces radioactivity, another relatively 
slow process.” 

Professor Weisskopf clarified the prob¬ 
lem in terms of three levels of nuclear 
energy: 

— TTie atom begins to perform at an 
energy of about one electron volt, when it 
“reacts with other atoms, forming 
molecules, life, and all the surroundings 
with which we are familiar on earth.” 

— The world of the nucleus is dormant at 
energies below one million electron volts. 
Such energies are now commonplace in 
high-energy machines on earth, and they 
occur naturally in the nuclear reactions 
which power the sun and stars. 

— The subnuclear nucleon has an even 
higher energy threshold — some 1,000 
Mev. We know such energies only in 
man-made accelerators, and we can fully 
expect matter under these conditions “to 
behave in a completely new and different 
manner.” This is Professor WeisskopPs 
“new continent,” into which the “J” par¬ 
ticle research provides a primitive 
glimpse. Hence the suggestion of Walter 
Sullivan, writing in the New York Times, 
that the discovery is “a landmark in the 


evolution of physics.” 

Why the “J” particle: Because, like a 
light wave, this new particle seems to 
transmit a basic natural force — perhaps, 
think Professor Ting and his associates, 
the so-called “weak force” in atomic reac¬ 
tions which drives radioactivity. 

Measurements are continuing at 
B.N.L., S.L.A.C., and other laboratories 
to determine accurately the new particle’s 
lifetime, spin, charge, and decay modes. 
The M.I.T. group is also searching for ad¬ 
ditional particles at B.N.L. and is prepar¬ 
ing a new experiment for the international 
European Nuclear Research Center 
(C.E.R.N.) in Switzerland, extending the 
search to much higher energies. — J.M. 

COMPUTERS 

The Coming Age of 
Automatic Factories 

Three-quarters of the metal parts man- 
ufaaured in the U.S. are made in quan¬ 
tities of 50 pieces or less. Of the time it 
spends in a metalworking shop, a typical 
piece is moving and waiting for 40 min¬ 
utes for every ten minutes it is on a metal¬ 
working machine; and of that ten min¬ 
utes, more than seven are spent in set-up, 
only three in cutting or forming. 

To put one piece of sheet metal through 
the Metal Fabrication Center at Boeing 
takes 15 days, 22 handlings and 1,800 ft. 
of travel; the product will be some 10 to 
15 aircraft parts. Two years later, when 
another customer orders a particular air¬ 
craft, the process may be repeated. 

U.S. output per man-hour of labor in¬ 
creased 2 VS per cent a year between 1963 
and 1970, average compensation 6 per 
cent a year. In Japan the figures were 14.1 
and 15.1 per cent, respectively. There is a 
“steadily increasing reluctance” among 
workers to take jobs in manufacturing; if 
present trends continue, only 2 per cent of 
the labor force will be so engaged by the 
year 2000. 

It is statistics like these, says M.E. Mer¬ 
chant, Vice President of Cincinnati Mila- 
cron, Inc., that show why the U.S. must 
move to automated manufacturing sys¬ 
tems in which computers direct machines 
with little or no human intervention. We 
are nearing an overdue “technological 
revolution in manufacturing,” he told the 
winter meeting of the American Society of 
Mechanical Engineers. 

Indeed, he said, the International In¬ 
stitution for Production Engineering Re¬ 
search predicts that more than half of all 
machine tools built in 1990 will be de¬ 
signed as parts of versatile manufacturing 
systems; they’ll have no “stand-alone” 
capability at all: The software problems 
will be resolved by 1980, and complete 
manufacturing systems governed by cen¬ 
tral computers will be demonstrated by 
1985. 


By then, what blue-collar jobs are left in 
manufacturing will be out of the manufac¬ 
turing environment and behind nearby 
computer consoles. The requirements of 
the Occupational Safety and Health Act 
(O.S.H.A.) of 1973 will be simpler to 
meet: There will be no direct contact be¬ 
tween workers and machines. And there 
will have been a fundamental change in 
the management of the American metal¬ 
working industry, says Professor S. 
Ramalingan of the State University of 
New York at Buffalo. Software will be the 
central issue, and sophisticated engineers 

— not financial managers — will have to 
be at the helm. 

Computer-controlled manufacturing 
systems look promising even in develop¬ 
ing countries, where unskilled labor is 
plentiful but skilled labor is so scarce it is 
sometimes priced higher than in the U.S., 
said A. F. Welch of General Motors Corp. 
G.M.’s approach is to seek computers to 
substitute for the missing skilled labor 
force. 

Are such systems the inevitable alterna¬ 
tive to the hammer, hacksaw, torch, and 
lathe of today’s small machine shops? Not 
the only one, thinks Milton C. Shaw, 
Head of the Department of Mechanical 
Engineering at Carnegie-Mellon Univer¬ 
sity. Sophisticated manufacturing systems 
will have great flexibility, but they will 
have no place in shops geared to quick 
production of many identical parts; they’ll 
continue to operate with mass-production 
methods. 

It’s the gray area between that worries 
Professor Shaw: When are computer- 
controlled systems likely to be economi¬ 
cal, and what kinds of shops should be in¬ 
vesting in them? And will these develop¬ 
ments so raise the cost of flexibility as to 
force standardization, ending our ability 
to offer ranges of alternative products? 

— J.M. 

Flexibility and the 
Return to Basics 

It is sink or swim: If old companies cannot 
adapt to radically new conditions, meet¬ 
ing the requirements of new efficiency and 
new thinking, then new firms attuned to 
today’s economics will take their place. 

It has always been so. But today’s 
changes are broad, fast, and hard to pre¬ 
dict, and margins for error are thin, says 
John Diebold, head of the Diebold Group. 
Company survival depends on planning 
and on effective use of every management 
and technological tool that promises even 
a modest advance in efficiency, he said in 
the firm’s annual review this fall. 

Every company needs a central staff for 
planning— not a series of divisional ones 

— so that an overall balance of risks may 
be distributed over the entire company. 
And planning must be dynamic in nature, 
not depending on extrapolations of cur- 


60 Technology Review, February, 1975 




rent rates and levels but instead com¬ 
prehending enough uncertainty so the 
company is in fact prepared for large 
fluctuations in market and financial con¬ 
ditions. Think of the next decades as a 
period of continuing change, not as one of 
upsets in a basically stable market, says 
Mr. Diebold. The strategy is decreased ef¬ 
fort on probability determination and 
more emphasis on contingency planning. 

How do computers and information¬ 
processing — Mr. Diebold’s specialties — 
enter this scenario? Very directly, since 
bener planning implies greater data and 
communications capability. A dramatic 
change is coming in corporate communi¬ 
cations, he said — a change in which elec¬ 
tronic teleconferencing substitutes for 
conventional conferences and saves 
enough in travel expenses to allow a 
major increase in data-gathering and 
communication without additional cost. 

Computers figure in all forms of elec¬ 
tronic conferencing: computerized con¬ 
ferences using teletype input to a commer¬ 
cial time-sharing network, computerized 
conferences using a purchased minicom¬ 
puter as a message-packet switcher over 
normal telephone lines, and normal tele¬ 
conferences using existing telephone net¬ 
works without computer message control. 
Costs, already modest by comparison 
with travel, will decline rapidly as satellite 
telephone relaying becomes available. 
Even today, eleven minicomputer- 
switched conferences can be held for the 
cost of one travel conference or two tele¬ 
phone conferences. By 1976, thinks Mr. 
Diebold, the figures may be as high as 17 
and four, respectively. 

Computer technology is ready to meet 
such needs, says Frederick G. Wethington, 
senior consultant for Arthur D. Little, Inc. 
All minicomputers will soon be interac¬ 
tive, he told an M.I.T. seminar this fall, 
and terminals will no longer be “brain¬ 
less,” allowing greater ease of editing and 
use of user-input information. New 
hardware developments (circuits with ten 
times the density for processing purposes, 
and mass storage with a five-fold increase 
in both size and retrieval time) will im¬ 
prove ease of handling rather than actual 
problem-solving speed, insuring more in¬ 
teractive capabilities, automatic file man¬ 
agement, and system redundancy to pre¬ 
vent downtime. These developments seem 
to be precisely what is needed to make 
teleconferencing a more agreeable situa¬ 
tion for its users. — Kenneth Lerner 


SPACE 

New Light on 
the Shining Crab 

Seen in visible light, the Crab Nebula — 
the remnant of a star whose collapse in a 
violent celestial explosion was observed 
by Chinese astronomers in 1054 A.D. — 


High-energy x-rays come from a small area 
— the parallelogram — of the Crab Nebula, 
apparently from whitish wisps which 
oscillate near the Crab's pulsar. To M.I.T. 
physicists whose x-ray telescope secured 
this data in a balloon flight over 


is an elongated, filamentary radiator of 
many colors, one of the great spectacles of 
the sky. The Crab is also known to con¬ 
tain a pulsar (NP 05.52, which is presum¬ 
ably the source of much of its visible 
energy) and to be a source of many pow¬ 
erful x-rays. 

Now analyses of results from an x-ray 
telescope carried by balloon over Sas¬ 
katchewan in August, 1974, reveal that 
the x-rays come from a small, elongated 
area within the Crab which is narrowest 
in the direction in which the optical radia¬ 
tion is w'idest. The x-ray area correlates 
with the location of the pulsar — not sur¬ 
prising — and with structures called 
“wisps” which radiate whitish light while 
they oscillate around the pulsar. 

The area emitting x-rays is some 20 
times smaller than the region that emits 
visible light. To the experimenters — Pro¬ 
fessor Walter H. G. Lewin, George R. 
Ricker, Jr., and Anton Scheepmaker of 


Saskatchewan in August, 1973, this 
suggests that the pulsar is the source of 
high-energy electrons which release the 
x-rays in the wisps. The circle indicates a 
previously defined area from which are 
known to come low-energy x-rays. 


the M.I.T. Center for Space Research — 
this indicates that the pulsar is a source of 
high-energy electrons which quickly lose 
energy, creating the x-rays. All this will 
help explain the role of the “wisps” in 
transmitting energy from the pulsar to the 
nebula — and eventually, perhaps, define 
the pulsar’s role in relation to the star 
which was the Crab’s predecessor. 

This is the first of a number of new 
findings about the Crab which are likely 
during the rest of 1975, the result of ob¬ 
servations during a series of 20 occulta- 
tions of the Crab Nebula by the earth’s 
moon which began in August, 1974. The 
moon, its edge acting as a “shutter” cross¬ 
ing the face of the Crab as seen by the 
telescope, made possible mapping the 
x-ray source with great accuracy. Other 
experimenters will also use this “shutter” 
effect of the moon to study other charac¬ 
teristics of this most intriguing example of 
stellar revolution. — J.M. 
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Gosubs, 

Foul Balls, and 
Concentric Circles 


Puzzle Corner 
by 

Allan J. Gottlieb 


Hi. Perhaps I can make use of my large 
captive and talented audience. A colleague 
of mine, Jerry Stoodley, and I were dis¬ 
cussing photography last week, and an in¬ 
teresting question in “practical” optics 
arose. One can use a bellows to convert a 
normal camera lens into one suitable for 
close-up work, and one can achieve essen¬ 
tially any magnification ratio by using a 
long enough bellows or an extension tube. 
I was told by a professional photographer, 
whose ignorance of optics 1 could easily 
document, that one “should” mount the 
lens in reverse position when mag¬ 
nification ratios exceed 1:1. This fact 
seems to be verified by checking some 
charts put out by Nikon for use with their 
bellows. Of course, no explanation is of¬ 
fered. Is there some legitimate reason for 
this, or is it just a myth started by photo¬ 
graphic companies to entice people into 
buying the necessary adapters to mount 
their lenses in reverse position? Your en¬ 
ticed editor would most appreciate a clear 
explanation. 

Problems 

FEB 1 This month we start with an un¬ 
solved bridge problem from Charles E. 
Blair: In Bridge in the Menagerie, Viaor 
Mollo gives a “curious hand: Both sides 
can make four hearts.” Actually, the deal 
is one in which both sides can make four 
hearts with more or less plausible mis- 
defensc. I wonder how close one can get if 
one insists on best defense. A deal on 
which both sides make seven no-trump is 
easy, but can one deal a hand on which 
both sides make even two hearts? 

FEB 2 Frank Rubin wants you to find 
the set of positive real numbers whose 
sum is 100 and whose product is maxi¬ 
mal. 

FEB 3 I suppose this could be called a 
wordy number problem: If the numbers 
from 1 to 5,000 are listed in equivalence 
classes according to the number of written 
characters (including blanks and hyphens) 
needed to write them out in full in correct 
English, there are exactly 40 such non¬ 
empty classes. For example, class “4” has 
three elements (4, 5, and 9) and class “42” 
has nine (3373, 3377, 3773, 3777, 3378, 
3778, 3873, 3878, and 3877). There is a 


class with exactly one number; what is it? 

FEB 4 Jerry Stoodley and 1 enjoyed 
solving this one. A little practice with 
computers or recursive functions would 
be helpful. Thank you, Dave Kaufman: In 
the programming language basic, each 
line is numbered and the subroutine call is 
called GOSUB. It transfers control to a 
specified line number, as in 
10 GOSUB 20. 

Control continues as usual from there 
until a RETURN instruction is read, when 
control is passed back to the line 
follotving the GOSUB. When several 
GOSUBS are executed without intervening 
RETURNS, they are stacked; that is, a 
RETURN returns to the line following the 
latest pending GOSUB which is then re¬ 
moved from the stack. The next return 
encountered refers to the previously pend¬ 
ing GOSUB, which is then removed. And so 
on. Assuming a return without [sending 
GOSUB is illegal, can you prove the legality 
or illegality of this program: 

10 GOSUB 20 
20 GOSUB 30 
30 GOSUB 40 
40 GOSUB 50 
50 GOSUB 60 
60 GOSUB 70 
70 GOSUB 80 
80 GOSUB 90 
90 RETURN 
99 END 

Another question: How many GOSUBS 
were executed? 

FEB 5 A magic hypcrcube problem 
from Eric Jamin: Everyone knows the 
3x3 magic square with integers 1 
through 9 used once each. Can you build 
a 3 X 3 X 3 magic cube using the integers 1 
through 27 once each? How about a 
magic hypercube using the integers 1 
through 81 once each? 

Speed Department 

FEB SD 1 Our first speed problem this 
month is from John T. Rule: Two ferry 
boats ply back and forth across a river 
with constant speeds, turning at the banks 
without loss of time. They leave opposite 
shores at the same instant, meet the first 
time 700 ft. from one shore, continue on 


their way to the banks, return and meet 
for the second time 400 ft. from the oppo¬ 
site shore. As an oral exercise, determine 
the width of the river. 

FEB SD 2 How far can you lower an 
endless rope into a bottomless hole? 
(Think of a real rope, not a theoretical 
one.) 

Solutions 

The following are solutions to problems 
published in October/November. 

O/N 1 Black and White are to cooperate 
to checkmate White in the fewest possible 
moves, starting from tbe standard begin¬ 
ning position. What are the moves if Black 
is constrained to move only one piece with 
which he may neither capture nor give 
check (he may, of course, mate with the 
piece)? 

The famous fool’s mate is not possible, 
as Black moves two pieces (King’s Pawn 
and Queen). Most readers (and the editor) 
submitted three-move solutions similar to 
the following from Mark Sinz: 

1 P-KN3 N-QB3 

2 P-K3 N-Q5 

3 N-K2 N-B6. 

The proposer had a different meaning in 
mind for the phrase, “may neither capture 
nor give check,” from that which 1 under¬ 
stood. 1 added the portion of the problem 
in parentheses, because that was the only 
way I could see to understand it. Dr. 
Rubin intended, however, that the 
checkmate would have to be by discovery 
— i.e., discovering check is not giving 
check. This makes the problem substan¬ 
tially more challenging, so I will not sup¬ 
ply an answer to this modified version 
until the May issue, to give readers a 
chance to respond. 

Three-move solutions were received 
from John Epstein, Milton Grossberg, 
Warren Heller, Frank Model, Anne Taft, 
and William Wise. 

O/N 2 From Pascal’s triangle of bino¬ 
mial coefficients arranged in rectangular 
form, find a formula which yields the 
value of any element in the array (see the 
top of the next column). In other words, 
what is Pm.n? 
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m: 


n: 

1 

2 

3 

4 

5 

1 

1 

1 

1 

1 

1 

2 

1 

2 

3 

4 

5 

3 

1 

3 

6 

10 

15 

4 

1 

4 

10 

20 

35 

5 

1 

5 

15 

35 

70 


This was an easy problem. All respon¬ 
dents agreed to this. Curiously, however, 
there was less agreement in their answers. 
The following solution is from Gerald J. 
Roskes, who includes an interesting ob¬ 
servation on the relationship of the given 
matrix to another one also derived from 
Pascal’s triangle: 

By examining diagonals running from 
the lower left to the upper right, we see 
that I’m.n is the binomial coefficient 
defined by 


m -f n — 2 \ _ (m + n — 2)! 
n — 1 / (n - l)!(ni — 1)! 


Another interesting formula can be ob¬ 
tained by considering the identity 

(1 + = (1 + x)"-' (1 + x)“-‘. 


Comparing coefficients of x" ' on both 
sides of this equation, we find that 


-I (MM). 


(m 2: n) . 


Let B be the upper triangular Pascal ma¬ 
trix defined by 


0 if i > m 

(M) 


ifm a i. 



1 

1 

1 

1 

1 


0 

1 

2 

3 

4 

B = 

0 

0 

1 

3 

6 


0 

0 

0 

1 

4 


0 

0 

0 

0 

1 


Then, the above equation for Pm,„ 
indicates that 

n-i 

Pm.. = 

1*0 

n 

= 2 B, B,,„. or P = B^B . 
1-1 

Thus the Pascal matrix P can be factored 
into an upper triangular Pascal matrix 
multiplied by a lower triangular Pascal 
matrix. 



Innings: 








Batters: 

1 

2 

3 

4 

5 6 

7 

8 

9 

1 

On 

Out 


Out 

Out 


Out 



base 








2 

On 

» -♦ 

On 

* 

On • — 

On 

• 

On 


base 


base 


base 

base 


base 

3 

On 


On 


On 

On 


On 


base 


base 


base 

base 


base 

4 

Out 


Out 


Out 

Out 


Out 

5 

Out 


Out 


Out 

Out 


Out 

6 

* 

On 

* . 

On 

On 

• 

On 

Out 



base 


base 

base 


base 


7 


On 


On 

On 


On 




base 


base 

base 


base 


8 


Out 


Out 

Out 


Out 



* = At bat when 

runner is 

thrown out 

stealing. 





Also solved by Theodore Edison, David 
Green, Milton Grossberg, Winslow Hart¬ 
ford, Mary Lindenberg, Robert C. button, 
John Prussing, Ben Rouben, R. Robinson 
Rowe, Frank Rubin, and the proposer, 
Harry Zaremba. 

O/N 3 Two players on a baseball team 
each hit a foul ball in every inning of a 
nine-inning game in which their team was 
shut out. if neither was the lead-off hitter, 
what were their positions in the batting 
order, and how did this happen? 

The following solution, in fine dia¬ 
grammatic form, was submitted by 
Robert C. Lutton: 

The two batters are second and sixth in 
the batting order. They alternate innings 
in which one or the other is at bat and has 
hit a foul ball when a base runner is sub¬ 
sequently thrown out trying to steal, and 
the same batter leads off the following in¬ 
ning. 

The particular order of “Outs” and the 
“On base” is immaterial, as is the manner 
of getting on base. However, the runners 
must not be driven home. Also, the two 
batters must first hit a foul ball each time 
before they do whatever is indicated 
above. 

Also solved by: Theodore Engel, Seville 
Chapman, Milton Grossberg, David 
Green, M. Kaufman, Rich Rosen, Frank 
Model, R. Robinson Rowe, Frank Rubin, 
Leo Sartori, and the proposer, Lars H. 
Sjodahl. 

O/N 4 Given three circles of radii 1, 2, 
and 3 with the two smaller circles inside 
the larger, how large a circle can be drawn 



inside the biggest circle and outside the 
other two? 

For a start, there is a “normal” geomet¬ 
ric calculation from Robert Pogoff: The 
required circle must be tangent to the 
three given circles. A, B, C, and D are the 
centers, respectively, of the circles with 
radii 1, 2, 3, and x. Draw the lines of cen¬ 
ters, which intersect the circles at the 
points of tangency. The segment lengths 
are: 

AD = l-F X AC = 2 

BD = 2 -F X BC = 1 

CD = 3 - X AB = 3 

The area of a triangle with sides a, b, and 
c and perimeter p (Hero’s formula) is 

A - v(p/2)l(p/2/ - a||(pi2 - bil(pi2) - cl 

In triangle ACD, p = 6; in triangle BCD, p 
= 6; and in triangle ABD, p = 6 -F 2x. 
Thus, 

A„ I, = V 3(3 - 2)1 J - I - X)(3 - 3 + XJ >. v'3x(2 - x) 
A,.,, - \'’3l3^i)(3 - 3 + x)(3 - 2 - X) - v^x{l - x) 

A,HI, = V(3 + x)(3 + X - 3)(3 + X - I - x)(3 + x - 2 - x) 


Thus 

■ \ 2xTr+T) = V3x(2 - X) + v'6x(l - X) 

2x(3 + X) - 3x(2 - X) + 6x(l - x) + 2v 18x‘(2 - x)(l - x) 
S + 2x - 6 + .3x - 6 + 6x » 213V'2(2 - 3x - x“)l 
(llx - 6)' - 72(2 - 3x + x‘) 

4Vx= + 84x - 108 - 0 
(7x - 6)(7x + 18) - 0 

Hence x = */7. 

Now we get fancy. Henry Paynter 
writes, “Being a geometer by preference, 1 
enclose a solution via geometrical inver¬ 
sion, which can at least be visualized, if 
not actually executed, entirely mentally. 
Also, such methods generalize readily and 
have practical applications to physics and 
engineering.” He then proceeds: suppose 
we take as the circle of inversion that des¬ 
ignated 1C in Fig. 1 (at the top of the next 
page) centered at the point 0 common to 
the two larger circles (A, B) and having 
radius R = 4. Then under inversion, using 
r' = R 2 /r, these circles map into two 
parallel lines (A', B') and the small circle 
(C) outside 1C inverts into a smaller circle 
(C') inside 1C, all as indicated in Fig. 2 
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INVERSE PLANE 


EXCLUSIVE FROM 


REPRESENTING ALL MAJOR CRUISE LINES 


WHEN DOES 
FIVE 

MAKE A HALF DOZEN? 


ONLY WHEN YOU TAKE ADVANTAGE OF 
A AAABCO'S EXCLUSIVE OFFER. 

6 CRUISES for the PRICE of 5 


LUXURY CRUISES 


BAHAMA 

3&4 

DAYS 

FROM 

’135 


CARIBBEAN 


DAYS 

FROM 

‘345 


INCLUDING 

1. SHIP IS YOUR HOTEL AT SEA AND PORT 

2. ALL MEALS AT REGULAR MEALTIME 

3. MUSIC, FLOOR SHOWS, MOVIES, 
DANCING, ETC. 

4. SWIMMING POOL, DECK SPORTS, GAMES 

5. MID-MORNING AND AFTERNOON SNACKS 

6. GRAND BUFFET EVERY NIGHT 

7. ALL TAXES 

ANOTHER A AAABCO EXCLUSIVE FEATURE: 

•k FOR $1.00 PER CRUISE DAY WE INCLUDE 
A $10,000 ACCIDENT AND $1,000 MEDICAL 
INSURANCE POLICY, PLUS OUR INVALUABLE 
CANCELLATION AND PROTECTION GUARANTEE. 

★ SPECIAL CONSIDERATION 
FOR GROUPS OVER 15 


REMEMBER 6 FOR 5 
CALL TOLL FREE 
1-800-327-0551 


OR CLIP AND MAIL COUPON: 


A AAABCO CRUISE CENTER DEPT. L 

6985 COLLINS AVE., P.O. BOX 41-4099 
MIAMI BEACH, FLA. 33141 

PLEASE SEND FREE 

ALL PERTINENT INFORMATION 

Name_ 

Address 

City_ 

State_Zip_ 



(see above, right). Clearly in this inverse 
plane, the solution to the problem is the 
circle D’, mutually tangent to A', B', C'. 
The diametrically opposite points (e’, f') 
along the ray through the center of D' in¬ 
vert into diametric points (e, f) of the solu¬ 
tion circle D, one half of whose separation 
is the desired answer. 



Fig. 3 


With reference then to Fig. 3, 
Pythagoras teaches us that the radial dis¬ 
tances of (e', f') are (2/3)(V29 — 1) and 
(2/3)(\/29 + 1), respectively, so that 
under inversion the corresponding radial 
distances (e, f) become (24) [1/(V29 — 1) 
— 1/(V29 -t- 1)] = 12/7 giving us the 
radius 6/7. 

Also solved by Norman Spencer, Daniel 
Tynan, R. Robinson Rowe, Theodore 
Engel, Frank Rubin, Milton Grossberg, 
Robert C. Lutton, Winslow Hartford, 
Mary Lindenberg, Ben Rouben, Anne 
Taft, Paul Kaschube, Lars Sjodahl, F. R. 
Morgan, Raymond Gaillard, David 
Green, William Cooper, Adam Reed, Hal 
Vose, Dick Boyd, Norman Wickstrand, 
Eugene Sard, Harry Zaremba, Waller 
Moore, Ermanno Signorelli, and Theo¬ 
dore Edison. 

O/N 5 Prove that 


r 


(x) sech (Vix) e'**' dx = 


0 


where H^, the mth Hermite polynomial, 
may be defined by 

H„(x) = (- D" e"' d"/dx” 



Fig. 2 


No solutions have been received for this 
one. 

Better Late Than Never 
The solution to the bridge problem pub¬ 
lished as number 5 1 (in January, 1972!) is 
apparently incorrect. Allan Truscot of the 
New York Times has given a defense 
against which the contract cannot be 
made. This was pointed out by Frank 
Model. 

DECS (1973) Lars Sjodahl has a coun¬ 
terexample. Of course, he “cheats” by not 
using a “usual” square but rather one 
tilted to form a diamond: 

2 

1 1 

2-12 

1 1 

2 

M / A 1 Eric Jamin has responded that 
the minimum boards required are 10 x 10 
for even boards and 15 x 15 for odd 
boards. In addition, he claims that no 
closed tour is possible on a 12 X 12 board 
but that one is possible on a 14 X 14 
board. 

MAY 5 An anonymous reader points 
out that it does not follow that Pete is 
either younger or older than Henry. Thus 
it is possible that Pete is at the table with 
Belinda and Henry is with joe. 

JUN 2, JUN 3 Ben Rouben has re¬ 
sponded. 

J / A 3 Craig Presson and Kenneth 
Horton have responded. 

O / N SD 2 The solution given is not 
the most general. The general solution is 
a = mp(n -(- p), b = mn(n -F p), and c = 
mnp, with m, n, and p positive integers. 

PERM 1 shall rest in peace until the ar¬ 
rival of Y1975 (see last issue). 

Proposers’ Solutions to Speed Problems 
FEB SD 1 1,700 ft. 

FEB SD 2 The distance obtained by di¬ 
viding the breaking strength by the weight 
per unit length. 

Allan J. Gottlieb studied mathematics at 
M.l.T. (S.B. 1967) and Brandeis (AM. 
1968, Ph.D. 1973); he is now a member 
of the mathematics faculty at York Col¬ 
lege of C.U.N.Y. Send problems, solu¬ 
tions, and comments to him at the De¬ 
partment of Mathematics, York College, 
I SO-14 Jamaica Ave., Jamaica, N.Y. 
11432. 


64 Technology Review, February, 1975 



































Book 

Reviews 


The Coming of Age 
of Manufacturing 
Automation 

Robotics 
John F. Young 

New York: John Wiley and Sons (Halsted 
Press), 1973, 303 pp. 

Reviewed by James Lawrence Nevins 

Robotics is the first of what I suspea will 
soon be a wave of books; research and 
development in what might be called ad¬ 
vanced automation systems is attracting 
world-wide interest. Indeed, it is a move¬ 
ment that has been developing in many 
countries, including our own, since the 
mid-1960s. 

The most organized approach has been 
taken by the Japanese, who in 1971 an¬ 
nounced among eight national goals the 
development of pattern information 
processing systems (pips). Such systems 
had as objectives pattern recognition of 
speech, printed Chinese characters, and 
pictures of people and objects, and the 
ability to read drawings and assemble 
mechanisms. Pips is an eight-year project 
with initial funding of about $100 mil¬ 
lion; associated industrial projects are 
budgeted at about $70 million. Allowing 
for the difference in labor costs, a similar 
effort in the U.S. would total about $680 
million. 

In 1972 the Japanese Ministry of Inter¬ 
national Trade and Industry approved a 
study project on the methodology for un¬ 
manned manufacturing (mum) — whose 
first goal is a factory for manufacturing 
machined parts. It would include auto¬ 
matic assembly of such components as 
Diesel motors and hydraulic pumps at 
least to the sub-assembly level and would 
employ ten workers where 800 are 
presently required. The factory is pro¬ 
posed to begin operation in 1980, with 
anticipated search and development costs 
of $115 million. 

The interest of the Japanese stems from 
their knowledge of technology and its po¬ 
tential and their view of the nature of in¬ 


ternational competition in the 1980s. 
There will be one immediate, direct 
benefit; Pattern input to computers 
would alleviate a continuing shortage of 
qualified key-punchers. 

In 1970 the Soviet Union announced 
that one of its goals for the next five years 
was to perform the necessary research and 
then to automate 1,500 manufacturing 
plants. The rationale is that 40 per cent of 
the U.S.S.R. labor force is unskilled — 
and of these workers, most simply move 
things around; only a few use even simple 
tools. The Soviet Union thus profwses a 
moral as well as economic purpose in 
moving people out of these basic, un¬ 
skilled jobs. 

Similar scenarios have been taking 
place for a number of years in such coun¬ 
tries as Norway and West Germany. TTiat 
is, a consensus establishes national goals 
for automation systems; cooperatives be¬ 
tween governments, universities, and in¬ 
dustries are then formed to carry out 
needed research with government fund¬ 
ing. For example, the Norwegians’ critical 
problem is a labor shortage coupled with 
a national policy of not importing labor. 
The Norwegians feel they cannot compete 
in the manufacture of hardware for auto¬ 
mation, so they emphasize software and 
controls. One result is autocon, a system 
for designing ships which has been sold to 
many countries, including the U.S. and 
Japan. 

No organized activity currently exists in 
the U.S. for cooperation between univer¬ 
sities and industry with government sup¬ 
port on the long-range research that is 
needed to develop new automation sys¬ 
tems for manufacturing. Such work is 
clearly beyond the scope of industrial re¬ 
search and development programs which 
require a 40-per-cent return on invest¬ 
ment (before taxes) in two or three years 
at most, and the world-wide shortage of 
capital makes this kind of investment even 
more difficult to justify. 

But the problem has been studied by a 
number of groups in the U.S., among 
them White House special committees, 
the Department of Commerce National 
Commission on Productivity, and many 
professional societies; and understanding 


of its critical importance is increasing. 
One of the most active of these “advo¬ 
cates” is the American Automatic Control 
Council — Automation Research Council 
(A.R.C.), supported by the National Sci¬ 
ence Foundation. 

A.R.C.’s membership is structured to 
represent the various interest groups in¬ 
volved in automation in a societal rather 
than simplistic technological sense. Tbus, 
A.R.C.’s membership includes organized 
labor, industry, economists, government 
agencies, and universities and other 
nonprofit agencies. Instead of simply 
defining the technological needs for an 
unmanned factory, A.R.C. is seeking to 
determine the evolutionary steps neces¬ 
sary to move from a fairly labor-intensive 
system to a more autonomous one. 
Among these steps must be demonstra¬ 
tions and trade-off studies to answer the 
social and economic questions. 

The Age of the Robot Is But Dimly Seen 
Unfortunately, Mr. Young’s book cannot 
be recommended for the serious student in 
this important field. It is merely a series of 
descriptions of activities that include 
master-slave manipulators (devices di¬ 
rectly controlled by people) for use in 
hazardous environments, specially de¬ 
signed mechanisms for doing highly re¬ 
petitive tasks, and some limited vocoder 
speech analysis work done at the author’s 
own university. This work is all lumped 
under the term “robotics” — in my opin¬ 
ion a totally inadequate concept. 

The new systems which we should be 
trying to understand should be very much 
more comprehensive, offering flexibility 
(capability of changing on order from 
making one part to another), adaptability 
(tolerance for errors resulting from varia¬ 
tions in parts and offering simpler 
jigging/holding requirements), and pro¬ 
grammability (the capacity to be pro¬ 
grammed at will to modify or change the 
product). Such systems will be entirely dif¬ 
ferent from the specially designed 
mechanisms — called fixed automation — 
that currently exist for high-volume pro¬ 
duction. Nor, however, will they be 
robots, in the sense of fully-programmed 
replacements for blue-collar — or even 
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white-collar — workers. Think of these 
new systems, instead, as comprehensive 
new tools to help relieve man of mundane, 
tedious work — methods of making man¬ 
ufacturing processes reproducible and 
hence of achieving higher reliability in 
manufactured items to improve their 
safety and make them more reliable and 
more economical. 

The real challenge in this new work is 
information and control — what informa¬ 
tion is necessary to perform a process and 
how that information should be organized 
to control it properly. It is true that the 
new machines suggested here will sup¬ 
plement and perhaps improve the work 
done by people. But it is going to be a long 
time before we can talk of systems such as 
are implied by the term “robot.” 

Mr. Nevins is the principal investigator on 
a project for adaptable, programable 
modular assembly systems sponsored by 
the National Science Foundation in the 
Charles Stark Draper Laboratory, Inc.; he 
studied aeronautics and astronautics at 
M.I.T. (S.M. 1956). 

A Quiet 
Revolution in 
Land Use Control 

The Use of Land: A Citizens’ Policy 

Guide to Urban Growth 

Edited by William K. Reilly 

New York: Thomas Y. Crowell Co., 

1973, 318 pp.; hardcover SIO, paperback 

$3.95 

Reviewed by Bradley Byers 

Some books, like good ideas, must be al¬ 
lowed to age before we can know whether 
their quality is real or apparent. 

The Use of Land, when it appeared 
more than a year ago, received over¬ 
whelmingly favorable reviews. It was one 
of the first important efforts by a 
semi-official body (a task force of the Pres¬ 
identially-appointed Citizens Advisory 
Committee on Environmental Quality) to 
thoroughly examine the issues involved in 
the growth-control movement. It offered 
valuable data that ordinary citizens, in¬ 
cluding those who make up planning 
commissions and city councils, could use 
to support their struggle to remove city 
planning from the near-exclusive province 
of developers and their lawyer-lobbyists. 
As the book itself expressed it: “Our laws 
and institutions . . . reflect a pro-de¬ 
velopment bias. Although public opinion 
is now changing . .. new rules have yet to 
be formulated and accepted.” But the 
emerging “new mood” reflected in direct 
and extensive citizen involvement, it said, 
can reform land use planning and produce 
better cities in the future. 


No-growah was dismissed as “simply 
not a viable option,” not just because a 
growing population has to live and work 
somewhere, but also because it falls short 
of the American ideal. “Mobility has been 
a traditional road to opportunity in 
America (and) wholesale growth restric¬ 
tions could block that road.” 

New towns and back-to-the-country 
schemes such as Peter Goldmark’s “New 
Rural Society” were dismissed because 
they “have had little success” in the past. 
Migration into the largest metropolitan 
centers will continue, and the vast major¬ 
ity of Americans are going to live in urban 
regions. The task, then, is to build better 
metropolitan regions in the future. To ac¬ 
complish this, the book calls for higher 
density and bigger scale in new construc¬ 
tion. Only through larger, coordinated 
developments can quality be achieved. 

This major recommendation keeps faith 
with the doctrine of the Council on En¬ 
vironmental Quality and the Environmen¬ 
tal Protection Agency, where the reigning 
bugaboo is sprawl. (This is not a remark¬ 
able coincidence; editor William Reilly, 
Staff Director of the task force, was on 
loan from C.E.Q.) Accepting the inevita¬ 
bility of ever-bigger cities, the authors seek 
to make them more habitable by prevent¬ 
ing sprawl and by clustering development. 

But in so doing, they miss the lesson that 
is apparent in their own chronicle of citizen 
involvement in planning. Active citizens 
no longer can be easily persuaded that 
bigger cities are better cities, or even that 
the big cities have to grow bigger. The 
trend of past migration into the cities does 
not have to be the trend of the future. Just 
as high birth rates changed dramatically 
when concern for the environment came 
into vogue, so could migration patterns 
change, especially under government in¬ 
centive. 

It has been the fashion, in The Use of 
Land as elsewhere, to attribute to citizen 
growth-control movements the ignoble 
motive of keeping out low-income hous¬ 
ing. Although this is an element of many 
such movements, its importance is grossly 
exaggerated. The groups I know best are 
dominated by a genuine concern for main¬ 
taining the quality of communities, chiefly 
against commercial and other large-scale 
encroachment. In the Washington, D.C., 
area, for example, suburbs have fought 
the continuing proliferation of office 
buildings and luxury apartments, which 
are hardly attractors of low-income 
families. Rather than opposing all growth, 
they have opposed perpetuation of the 
myth that growth is necessarily progress. 
In their naive way, they have asked the 
“experts” to find out what growth does to 
a city — to compare small cities with 
large, large cities with themselves when 
they were smaller, and static cities with 
growing cities — to discover which sizes 
and which conditions most often produce 
the healthiest communities. Then, and 
only then, they believe, will we know' 


enough to plan for quality. 

At least three developments since publi¬ 
cation of The Use of Land should be 
noted: 

— The decline of the homebuilding indus¬ 
try because of inflation and tight credit. 
The sobering slowdown in construction 
offers the tantalizing possibility that, with 
the threat of rampant growth removed, 
yesterday’s growth opponents may be¬ 
come tomorrow’s advocates of the care¬ 
fully staged new development that is es¬ 
sential to municipal vitality. 

— Verification of the trend toward migra¬ 
tion into small towns. New census esti¬ 
mates now show' that nonmetropolitan 
counties have grown twice as fast as met¬ 
ropolitan counties in the past three years, 
reversing the trend of the 1960s and offer¬ 
ing encouragement for smaller-scale cities. 

— A study on City Size and the Quality of 
Life by Stanford Research Institute, still 
awaiting publication, has concluded that 
by measurable standards the quality of life 
is better in smaller cities and that most 
people truly would prefer to live in small¬ 
er cities if job opportunities existed there. 
It builds the case for a national policy that 
offers a choice between large and small. 

Today The Use of Land stands as an 
immensely useful document that gives au¬ 
thoritative recogniton to the achievements 
of the citizen-initiated “quiet revolution in 
land use control.” Its shortcoming is that 
it has too little faith in the revolution it 
chronicles. 

The author is Public Information Officer 
of the National Academy of Sciences; he is 
founder and co-owner of Urban Growth 
Letter and founder and first President of 
the Washington (D.C.) Area Coalition on 
Optimum Growth, and he was Planning 
Commissioner of Arlington County, Va., 
from 1972 to 1974. 

How to Bring 
Technology 
to the City 

Technology and Civic Life 
John Montgomery 
Cambridge: M.I.T. Press, 

1974; xii -I- 239 pp., $12.50 

Urban Technology 
Herbert Fox 

New York: Marcel Dckker, 

Inc., 1973; x -I- 180 pp., 

512.50 

Reviewed by David L. Rosenbloom 

John Montgomery argues that the sensi¬ 
ble application of technology remains the 
best hope for improving the lives of the 
people in the “developing” countries; my 
comments w'ill be limited to sections of 
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the book that have importance for Ameri¬ 
can cities. 

Urban Technology reports on prob¬ 
lem-solving workshops held at a national 
meeting to discuss technological solu¬ 
tions to specific problems presented 
by urban policymakers. The con¬ 
clusion is that city officials should 
think more like engineers, by which Her¬ 
bert Fox means they should define their 
problems narrowly. By contrast, Mont¬ 
gomery would move governments toward 
broader value-oriented participation in 
technological development. 

TTie books are based on very different 
definitions of technology. Fox describes a 
process of applying engineering to specific 
problems — a concept whose roots are in 
the reformist literature which holds that 
cities are nonpolitical service delivery ve¬ 
hicles. Montgomery, on the other hand, 
describes technological development as a 
social and organizational phenomenon, a 
line of argument that can be traced to Ar¬ 
nold Toynbee’s description of the indus¬ 
trial revolution as a major change in the 
social organization. Seen in this light, 
technological development is a political 
phenomenon with winners and losers 
determined by the way in which develop¬ 
ment is organized. The importance of 
winning people to voluntarily support 
change is a natural consequence of this 
concept, particularly important for local 
governments. National governments can 
resort to coercion, but local governments 
do not have this tool. 

The urban technology approach misses 
this essential point. It tries to separate 
“technological” and “political” problems, 
and politics is listed as one of the three 
principal impediments to technological 
innovation in cities. (The other two are 
lack of education within local government 


about technological solutions and lack of 
an appropriate technology for some prob¬ 
lems.) For example, one workshop was 
asked to “develop general procedures for 
implementing a ‘management by objec¬ 
tives’ system in city government.” The es¬ 
sential question of whose objectives gov¬ 
ernment is supposed to manage was given 
short shrift; the major impediment to in¬ 
stalling management by objectives was 
listed as “internal education.” Another 
example of how Urban Technology skirts 
the issue of implementing technological 
change in cities: The flow chart describing 
the process. It stops with the words “tech¬ 
nology transfer” — as if that were 
necessarily the logical result of problem 
identification and the specification of sol¬ 
utions. 

By contrast, Montgomery directs us to 
the relevant questions. Why is technologi¬ 
cal innovation sometimes not seen to be in 
the interests of our cities’ politicians, 
bureaucrats, and citizens? Many of the 
people left living in our cities are them¬ 
selves the victims of technological change, 
and they have every reason to fear more of 
it. Why should a bureaucrat be delighted 
with a computer that might put him out of 
work? And, as Montgomery points out, 
the government that aggressively pushes 
change risks its own legitimacy. (Any 
doubters should ask John Lindsay.) There 
are ample reasons to explain why city 
officials and residents do not possess a re¬ 
ligious faith that “technology” will save 
them. Support for technological moderni¬ 
zation of urban affairs can come only if 
and when cities adopt the broader de¬ 
velopmental perspective suggested by 
Montgomery; only then can there be a 
constituency to support change, because 
cities themselves will plan changes to 
benefit their residents. 


Urban Technology suggests the possi¬ 
bility of a singular national solution to a 
specified problem which can be sent back 
down to many cities for application; it 
misses the essential local element of tech¬ 
nological adaptation. Montgomery argues 
that if a country has no technological 
capability of its own, it is unable to ab¬ 
sorb and adapt technology developed 
elsewhere; and the same argument can be 
made for cities. If cities are to benefit from 
technology and organizational develop¬ 
ments, their own research and develop¬ 
ment capabilities must be increased. Pre¬ 
cisely here is the difficulty. 

Most city line departments are now 
fully occupied delivery services. There is 
no institutional way to develop or absorb 
new technologies. Outside groups — 
whether universities or national organiza¬ 
tions — have nothing to relate to in most 
cities. Until city-based research and de¬ 
velopment capabilities exist to play the 
role of “county extension agent,” nation¬ 
ally based urban technology transfer 
groups will meet with very limited suc¬ 
cess. 

The author, who studied political science 
at M.l.T. (Ph.D. 1970), is Director of the 
Parkman Center for Urban Affairs, a re¬ 
search and policy development group 
affiliated with the City of Boston. 

Edgerton_ 
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the wreck, to observe it with television 
and make overlapping mosaic photo¬ 
graphs, and to bring up the camera-strobe- 
pinger as well as items such as the rudder 
and loose plates that could be seen on the 



“Outstanding Underwater Photographs’’ 


This photograph of a jellyfish (Mastigias 
papua) is from This Living Reef, an account 
by Douglas Faulkner of “a fantastic 
collection of land and water all mixed up by 
nature" off Belau (Paulau) In the Caroline 
Islands (New York: Quadrangle/The New 
York Times Book Co., 1974, $27.50). 
Professor Harold E. Edgerton, who has 
taught and practiced high-speed and 
underwater photography at M.l.T. for nearly 
50 years and whose phrase is quoted in the 
first sentence, finds It a collection of 
“outstanding underwater color pictures" 
covering "a tremendous variety of subject 
matter.” The Faulkner technique involves 
"a camera system with a great depth of field 
and used, for the most part, at close range. 
Flash lighting certainly must be employed to 
give ample light for these close-up 
photographs," thinks Professor Edgerton, 
and he laments that the book gives too few 
details. Always the teacher. Professor 
Edgerton especially thinks “such 
information is useful and important to impart 
to others." 
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television. A photomosaic made by the 
Navy (reproduced in the National Geo¬ 
graphic article) clearly shows the lost 
camera-strobe-pinger; but the goal of 
retrieving this equipment was not achieved. 

A third expedition was made to the 
Monitor site in August, 1974, as a search 
training cruise by the U.S. Coast Guard 
under the direction of Lloyd Breslau of the 
Coast Guard’s Research and Develop¬ 
ment Center, Groton, Conn. The goals 
were to retind the wreck as before and to 
experiment with Navy underwater 
equipment. No attempts were made to 
pick up the deep-sea camera. The Monitor 
was refound and buoyed but not touched 
or photographed. 

A fourth expedition under John New¬ 
ton as Chief Scientist with support from 
the Research Committee of the National 
Geographic Society, Duke University, 
M.I.T., and EG&G’s Environmental 
Equipment Division was mounted in Au¬ 
gust, 1974. 

Our goals on this expedition, which 
was based on Duke University’s R!V Bev¬ 
eridge, a 75-ft. shrimp boat, were to find 
the wreck and put out buoys, to pick up 
the camera with a grapnel guided by tele¬ 
vision, and to attempt horizontal photo¬ 
graphs of the Monitor's anchor chain, the 
turret, and the underside of the wreck near 
the turret. 

We did not attempt to pick up the cam¬ 
era because of the apprehension hy un¬ 
derwater archeologists that some damage 
might be done to the wreck in that effort. 
Our photographic anempts were ineffec¬ 
tive due to equipment failures, technician 
errors (mine), and the difficulty of putting 
the camera at the exact angle desired during 
the few days that we were on-site. 

It was encouraging to note that our 
camera-pinger-television combination, 
which weighed 150 pounds in air, could 
be placed on the bottom from a 260 ft. 
line of 3/16 in. steel wire. The wire angle 
was about 10° when the current was 1.2 
knots. 

It is my fond hope that the camera now 
resting over the collapsed crew section on 
the Monitor will be recovered before too 
long. The film in the camera is exposed 
and should be developed. If any readers of 
this article pick up the camera, I appeal to 
them to send it to me unopened so I can 
take the film out and process it! 

An improved camera and television for 
horizontal photography is now being de¬ 
veloped at M.I.T. with support from the 
Research Committee if the National Geo¬ 
graphic Society with the hope that it can 
be used effeaively at the Monitor wreck 
site in the near future. 

Harold E. Edgerton is Institute Professor 
and Professor of Electrical Measurements, 
Emeritus, at M.I.T. His exploits in pho¬ 
tography and related fields, most of them 
based on pioneering applications of in¬ 
tense, high-speed strobe lighting, are 
widely known. 
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then .Mr. Page’s suggestions would be well 
taken. The situations would be equivalent 
and the solutions would be identical. 

Unfortunately, his analysis rests on an 
untrue conditional assertion. Being 
human we college professors would like 
to establish an enforceable cartel and tri¬ 
ple our wages, but we haven’t yet figured 
out a way to do it. The monopoly on 
knowledge is not as strong as the 
monopoly on oil. If it were, we also would 
be defending the tripling of our price on 
the grounds that it was necessary for 
efficiency, future production, God, 
motherhood, and any other handy virtue. 

Education as the Fundamental Issue 
in Science’s Service to Society 
Victor Cohn’s essay on the future of the 
White House science advisers (“Some 
Speculations on Science and President 
Ford,” Oct.lNov., pp. 6-7) moves me to 
note that, for all of the emphasis on the 
advisers’ role with respect to research and 
development, the most significant aspect 
of our 15-year experience in giving 
scientific advice to U.S. Presidents has 
been in the production of scientists and 
engineers. In the United States, our choice 
of the important scientific issues, includ¬ 
ing those which come up as factors in 
government decisions, comes down to the 
kinds of people who will be needed to 
meet those issues — in the short and long 
run. Name any field, name any issue, and 
the question immediately involves educa¬ 
tion. Do we know enough about the 
scientific question at hand? Do we have 
the means to acquire the knowledge 
needed? If we do, where can it be found? 
If we don’t, where can we go to find it? 
Who will be available? How can we de¬ 
velop the needed expertise we need? 

The words “scientific education’’ cover 
a multiplicity of fields, but the issue is 
clear. Every problem we choose to ad¬ 
dress, every answer we seek, inevitably in¬ 
volves our system of training an adequate 
supply of well-educated engineers and sci¬ 
entists to meet the needs at hand, and 
those now only dimly foreseen. 

The Carnegie Commission on Higher 
Education has highlighted the problems 
facing all of our colleges and universities 
— public and private — and the painful 
adjustments which lie ahead. Meanwhile, 
a species of U.S. universities known as our 
institutes of technology are in serious 
financial difficulty and suffering an iden¬ 
tity crisis for a variety of philosophical, 
educational, political, and financial 
reasons. They are a special set of U.S. in¬ 
stitutions whose commitment to change is 
perhaps greater than others, because of 
the nature of their subject matter. They 
epitomize the problems and opp)ortunities 
highlighted by the Carnegie Commission 
in its final report. 


The litany of M.I.T., Caltech, Case, 
Carnegie, Rice, Brooklyn Poly, Georgia 
Tech, and others recalls an earlier day 
when these institutions, largely private, 
and largely strongholds of engineering 
and science curricula, held sway over the 
pattern of scientific education in this 
country. The broadening of scientific cur¬ 
ricula, the expansion of the base of U.S. 
graduate schools, the rise of the public 
university, and the advent of power poli¬ 
tics in federal support for higher educa¬ 
tion have transformed these unique in¬ 
stitutions into semi-carbon copies of their 
older, more eclectic, more broadly based, 
more general purpose, university sisters. 
One need only examine the institutional 
metamorphosis of these institutes of tech¬ 
nology to see graphically what has been 
happening. Many have merged with other 
institutions or have literally abandoned 
the words “institute of technology” in 
their titles. Are we in danger of losing a 
precious national resource? 

No one can doubt that the grave nation¬ 
al issues on which scientific advice has been 
given to our Presidents were important. 
The U.S., and perhaps the world, has been 
granted a few more years to search for 
peaceful and sensible solutions to national 
and world problems and to work together 
for a more decent life as a result of the ad¬ 
vice given — some heeded, some not. But 
the truly glorious and unheralded 
achievement of the scientific advisory ap¬ 
paratus during the past 15 years has been 
the national attention given to the need for 
highly-educated scientists and engineers in 
helping to solve our national problems. In 
a word, the need for more and better 
scientific education, and improvements in 
the quality of those institutions which 
prepare students for public service, has 
been the key advice given. 

Are we endangering a species of U.S. 
university — the private institute of tech¬ 
nology — through our collective indiffer¬ 
ence? Are we also overlooking the 
scientific and technological leadership 
which American industry will need from 
these same institutions in order to do the 
actual work that needs to be done in the 
future? 

H. Guyford Stever, Director of the Na¬ 
tional Science Foundation, in a speech 
given at M.I.T. just over a year ago, struck 
out at the problem in a new and startling 
way. He called upon American business¬ 
men and women who are associated with 
these same institutes of technology as 
trustees, donors, and sponsors to speak 
out for American science, to help call na¬ 
tional attention to the need for a greater 
national commitment to scientific and 
technological pursuits. He asked Ameri¬ 
can industry and the scientific community 
to awaken and recognize the national 
need to strengthen our scientific institu¬ 
tions. He reminded us all that we have be¬ 
come entirely too complacent in the mat¬ 
ter of our scientific resources. He was also 
reminding us that American science and 
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technology are not the exclusive province 
of government, as is commonly supposed, 
but the necessary province of a private 
sector determined to see science and tech¬ 
nology flourish in the best institutions we 
have available to support and nourish 
them. 

During a visit to M.I.T. last spring, 
Clark Kerr stated that if he had to wager on 
the future of our colleges and universities, 
the ones which have the best chance of sur¬ 
vival in the 1970s and 1980s would be the 
roughly 1,000 community colleges and 
the few institutions like M.I.T. which are 
committed to the application of advanced 
science and technology to the solution of 
societal problems facing us all. Allowing 
for the oversimplification, and for Dr. 
Kerr’s impeccable good manners, his 
comment dramatizes the problem we face 
in American higher education — how to 
serve the scaled-down demand for higher 
education now forecast by a declining 
population of college-age youth having re¬ 
duced ambitions beyond high school, and 
yet preserve those quality institutions 
which are the wellspring of highly-trained 
scientific manpower which this nation 
sorely needs to maintain its leadership in 
the decade ahead. 

The Carnegie Commission properly 
concluded that “a new generation of lead¬ 
ership is required if higher education is to 
design its future and not merely live 
within the framework that others have 
built for it.” Many observers have pointed 
out that this process has already begun to 
produce vital signs of renewal against the 
national backdrop of shrinking demand. 
If we plan carefully and provide greater 
support during this period of transition, 
we can avoid the costly mistake of allow¬ 
ing our leadership institutions in science 
and technology to become casualties by 
forcing them to substitute survival for the 
search for quality. 

Vincent A. Fulmer 
Cambridge, Mass. 

The writer is Secretary of the Institute, 
M.I.T. — Ed. 
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same case against monopoly in the grants 
economy that we have in the exchange 
economy. On the other hand, grantors are 
powerful people, and it is hard for power¬ 
ful people to give up power, even in the 
public interest; it is also hard to visualize a 
single large agency splitting itself up into 
independent small ones. We do have 
something like this with the National In¬ 
stitute for the Humanities and its devolu¬ 
tion to the states. A study of the effects of 
this would be of great interest. 

Kenneth E. Boulding is Professor of 
Economics and Director of the Institute 


of Behavioral Science at the University of 
Colorado. 
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tarctic snow indicated DDT residues as 
high as 40 parts per trillion, similar to 
those reported in north temperate 
latitudes and suggesting global distribu¬ 
tion. 

Water Transport and Sedimentation 
It is well established that chlorinated hydro¬ 
carbons in natural waters are closely as¬ 
sociated with particulate matter, and that 
there are locally high concentrations in 
sediments on the bottom of rivers, lakes, 
and estuaries. An important unresolved 
question is whether the chemicals are 
jjermanently sequestered in these sedi¬ 
ments, or whether they are merely stored 
there to be released subsequently when 
the sediments are disturbed. Recent meas¬ 
urements in the Great Lakes suggest the 
latter: Concentrations of pesticides and 
PCBs have remained high and there seems 
to be a rough equilibrium between levels 
in sediments, water, and the biota. On the 
other hand, concentrations of these chem¬ 
icals in some estuaries have locally de¬ 
creased quite quickly after inputs were cut 
off; this suggests that the chemicals can be 
dispersed fairly rapidly from estuarine 
sediments into the open ocean. 

Sedimentation in the deep oceans is a 
potentially important route of loss of 
these chemicals from the human environ¬ 
ment. PCBs and DDE have already been 
reported from deepnsea fish, but we do not 
know whether they were carried there in 
solution or attached to sinking particles. 
Recently DDE and PCBs have been 
identified in stratified sediments in the 
Santa Barbara Basin off California, in 
layers dated between 1945 and 1955; this 
shows not only that these chemicals can 
reach the sea bottom, but also that they 
have a very long life there. 

As in the case of soils, we have no direa 
information about the potential for re¬ 
evaporation of pesticides from lakes or 
oceans. Typical concentrations in natural 
waters are measured in parts per trillion 
— so low that the possibility of re-evap¬ 
oration has been dismissed as negligible. 
But it is now known that pesticides and 
PCBs are strongly concentrated into sur¬ 
face micro-layers, especially in natural oil 
slicks. TTiis raises a substantial possibility 
that they could be re-introduced into the 
air, either by co-distillation or by ejection 
in spray from breaking waves. 

A Special Puzzle Posed by PCBs 
Technical PCBs are mixtures of many dif¬ 
ferent chemicals; those with more 
chlorine atoms are generally less volatile, 
less soluble in water, and more strongly 
adsorbed to surfaces than those with 


fewer chlorine atoms. Almost all the 
transfer processes considered in this arti¬ 
cle — volatilization, co-distillation, disso¬ 
lution in water, adsorption, and desorp¬ 
tion — are known to differentiate the 
chemicals. Hence it is very puzzling that 
little differentiation appears to occur in 
the environment: PCBs found in fish in 
remote lakes in Labrador scarcely differ in 
composition from the commercial mix¬ 
tures. Long-distance transport without 
differentiation is possible if the PCBs are 
strongly adsorbed to particles and travel 
passively with them. However, it is more 
difficult to explain how they could have 
been released into the ocean or the air in 
more or less undifferentiated form. Vol¬ 
atilization of scrap materials in burning 
dumps has been suggested as one 
mechanism for release into the air; dis¬ 
posal of marine hydraulic fluids as a pos¬ 
sible one for the ocean. But the high con¬ 
centrations of PCBs reported recently in 
the water of the Atlantic Ocean are dif¬ 
ficult to explain in terms of any known 
use. 

The Importance of Surface Adsorption 
This brief survey has provided many ex¬ 
amples of our lack of understanding of the 
key transfer processes for persistent chem¬ 
icals in the environment. A common 
thread running is our lack of knowledge 
of the affinity of these chemicals for par¬ 
ticulate matter. We know that they are 
often strongly adsorbed to particles, and 
we know that this often controls their en¬ 
vironmental behavior. Yet there are virtu¬ 
ally no critical studies of this phenomenon 
and there is no basis on which to predict 
the behavior even of known chemicals. 

George Woodwell of Brookhaven Na¬ 
tional Laboratory has likened the bio¬ 
sphere to a gigantic separatory funnel, in 
which lipid-soluble substances such as 
DDE are partitioned into lipid-rich or¬ 
ganisms. In this analogy, the immediate 
puzzle is why the partitioning should be 
so inefficient — why only about 0.1 per 
cent of the remaining DDT and DDE is 
found in the biota. A partial answer is the 
small mass of the biota, relative to the 
water and the air, in which vast quantities 
of DDT and DDE can be dispersed. But a 
more important reason is that there is a 
third phase in the “separatory funnel”: a 
huge volume of soil and sediments into 
which the DDT and DDE are also selec¬ 
tively partitioned. But for the fortunate 
circumstance that the chlorinated hydro¬ 
carbons are also strongly adsorbed onto 
particulates, their concentrations in 
biological tissues would have been much 
higher. Since their affinity for surfaces has 
still not been measured or explained, we 
can count ourselves remarkably lucky. 

Ian C. T. Nisbet, who writes regularly for 
Technology Review, is a member of the 
Scientific Staff of Massachusetts Audubon 
Society. His Ph.D. (in physics) is from 
Cambridge University. 
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An Institute 
Informant 


Inflation and Recession: 
One Will End and the 
Other May Not Matter 

November 4, 1976, is a magic day: The 
recession will be over. 

Why? Because November 4 is Election 
Day, and “recessions are not made in 
heaven — they are made in Washington,” 
says Lester C. Thurow, Professor of 
Economics. 

What about inflation, the second villain 
in today’s gloomy economy? 

If one takes an equally pragmatic ap¬ 
proach to that problem, one concludes 
that inflation may not be so much a prob¬ 
lem as we think: There are as many win¬ 
ners as there are losers. Professor Thurow 
told members of the Alumni Advisory 
Council late last fall. 

Four causes of our current economic 
woes: 

— The failure of Presidents Johnson and 
Nixon to raise taxes to pay for the U.S. 
military action in Vietnam; both put polit¬ 
ical judgments over economic ones; they 
deemed the war simply too unpopular for 
It to be financed in any other way. 

— The devaluation of the dollar in 1971; 
devaluation was necessary for the position 
of the U.S. in the international economy, 
but it raised the price of everything we 
buy overseas. 

— The dwindling stockpiles of food, lead¬ 
ing finally to scarcity and rising prices; re¬ 
ducing the surpluses by taking land out of 
cultivation was a deliberate policy, but 
perhaps we failed to understand the rela¬ 
tionship between low prices and sur¬ 
pluses. 

— The Arab oil cartel; a price increase 
from $3/bbl. to $ 12/bbl. is “a big stochas¬ 
tic shock to anyone’s economy,” said Pro¬ 
fessor Thurow. 

One of these four causes of inflation can 
perhaps be reversed, said Professor 
Thurow: We need “a very good year” on 
the farm, he said, a year when food pro¬ 
duction can dramatically exceed con¬ 
sumption once again. 

Three other things — none of them 
politically possible — could also be done 
to combat inflation: 


The Editors' digest of recent and 
current concerns at the 
Massachusetts Institute of Technology 


— “Recreate the great depression” to 
make prices go down because of truly 
falling demand. Such a substantially re¬ 
duced demand for goods would result in 
an unemployment rate as high as 15 to 25 
per cent, thinks Professor Thurow, and he 
finds that unthinkable in today’s world; 
“the cure would be worse than the dis¬ 
ease,” he said. 

— Attempt a “social contrati” — a plan 
by which we identify those who have 
benefited from inflation — farmers, old 
people (Social Security benefits have risen 
faster than inflation), oil companies, coal 
miners — and tax them selectively. Such a 
“social contract” approach might have 
been possible had President Ford sought it 
from his “economic minisummits” when 
he first came to office, thinks Professor 
Thurow; but not now. 

— Reinstate some form of wage/price con¬ 
trols which would include both produc¬ 
tion controls and rationing. The point 
here, said Professor Thurow, would be to 
correct allocations of capital, restraining 
some parts of the economy while en¬ 
couraging others. It’s a plan with some 
appeal, he thinks, except that previous 
U.S. experience with wage/price controls 
“does not inspire confidence.” They can 
work “only in the best of times,” and 
President Ford’s opposition suggests that 
this condition would not be met. A tax on 
gasoline — or on high-powered au¬ 
tomobiles — is an example of such a pro¬ 
duction control — a “simple, trivial” way 
to reduce consumption; and our failure to 
enact it, thinks Professor Thurow, is “a 
good test of how serious we are about 
dealing with inflation.” 

Our economy remains stagnant because 
the U.S. is “on political dead center; we 
can’t decide what to do — whom to help 
and whom to hurt.” So President Ford 
tries “a mild recession” with unemploy¬ 
ment reaching 7 to 7.5 per cent — “big 
enough to cause problems but not big 
enough to solve them.” 

But that recession will be short-lived, 
thinks Professor Thurow, because the 
realities of an election in 1976 will begin 
to affect economic policy by the summer 
of 1975. The result will be some economic 
stimulation. It cannot reduce inflation. 


which Professor Thurow thinks may per¬ 
sist at 8 per cent by the end of 1975; but it 
will “ease the pain.” 

Is increasing productivity a viable 
anti-inflation policy? Professor Thurow 
was asked from the audience. Fie is skep¬ 
tical: Productivity increases tend to look 
better than they really are, because wages 
tend to escalate as fast as output. 

How to Use Price Controls 
No kind of wage/price controls could have 
controlled inflation in 1973; their role 
was simply to help us achieve “ a more 
orderly adjustment of prices to new 
levels,” thinks D. Quinn Mills, Associate 
Professor of Industrial Relations at M.l.T. 
who was Special Assistant to the Director 
of the Cost of Living Council during that 
year of President Nixon’s reluctant test of 
economic controls. 

Three suggestions from Professor Mills, 
writing in the fall issue of the Sloan Man¬ 
agement Review, if price controls are rein¬ 
stated: 

— Make controls flexible, adaptable to 
the particular situation in the market con¬ 
cerned. 

— Tailor price controls so that they avoid 
restraining market forces which may tend 
to increase supplies of goods. 

— Don’t put too much reliance on price 
controls; attack the true sources of 
inflation whenever possible. 

A Landmark in the 
Earth Sciences 

A disparate science stalled in a quagmire 
of geographical and evolutionary detail 
has been revolutionized in the short space 
of a decade by a theory first proposed — 
and discarded in disrepute — a century 
earlier. There is perhaps no other example 
in the history of science when a single 
theory has so rapidly illuminated such a 
vast terrain. 

The science is geology, the theory is 
plate tectonics — the idea that the earth’s 
continents are drifting across a fluid core 
from which new material is constantly ex¬ 
truded and into which old material is ab¬ 
sorbed — and the decade is the first in the 
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A huge “earth map” of the U.S., made up of 
high-resolution satellite photographs, 
occupies the east wall of the ninth floor 
lounge — now the new Ida Green Room — 
in M.I.T.’s Green Building, which houses 
the Department of Earth and Planetary 


history of M.I.T.’s Cecil and Ida Green 
Building. 

So fruitless seetned the earth sciences in 
the 1950s, recalls Julius A. Stratton, who 
was then President of M.I.T., that some 
thought the Department dispensable. 
Then came Cecil and Ida Green (he was 
then Honorary Chairman of the Board at 
Geophysical Services, Inc.) with their 
proposal for a new Center for Earth and 
Planetary Sciences at the Institute. Their 
foresight was prescient; from the new- 
building at M.l.T. have come some major 
contributions to the new order. The Green 
Building has been “a hotbed in the revolu¬ 
tion which has shaken the earth sciences,” 
said Frank Press, Head of the M.l.T. De¬ 
partment of Earth and Planetary Sciences 
during a symposium this winter organized 
as a tribute to the Greens on the tenth an¬ 
niversary of the building. 

We know that, with the principal ex¬ 
ception of ferrous (iron) compounds, the 
world’s major mineral deposits are the re¬ 
sult of chemical and physical processes 
which take place at the boundaries of con¬ 
tinental plates — w'here new material is 
emerging or old material subsiding. In¬ 
deed, it is now possible to turn theory into 
practice, to predict from knowledge of 
plate tectonics where to seek rich, new 
mineral resources, said Patrick M. Hurley, 
Professor of Geology. 

Earthquakes are concentrated at the 
points of crustal stress, where continental 
plates rub against each other; one of the 
world’s clearest examples is the San An¬ 
dreas Fault in California. This under¬ 
standing, together with new work 
pioneered in the Green Building on the re¬ 
sponse of rocks to intense stress, is the 
basis of today’s successes in earthquake 
prediction, said William E. Brace, Profes¬ 
sor of Geology. In the same way, said Pro¬ 
fessor James B. Combs of the University 


Science and Department of Meteorology. A 
dedication ceremony this winter was part of 
a symposium organized as a tribute to the 
Greens on the tenth anniversary of the 
building. 


of Texas (Dallas), active geothermal areas 
— where the earth’s primordial heat 
reaches closest to the surface — are in the 
regions of subsidence and emergence. 

These are, in fact, the places “where the 
action is,” as Professor Hurley put it. 

Has the cataclysm run its course? Not 
at all, thinks Professor Press. In ten years 
geologists will be talking not about earth¬ 
quake prediction but earthquake con¬ 
trol, the thermodynamics of plate tec¬ 
tonics (no one yet understands continental 
drift in terms of heat flow in the earth’s in¬ 
terior and through its crust), continental 
drift measured in millimeters per year, 
and an all-encompassing theory of plan¬ 
etary histories which does for the solar 
system what the theory of plate tectonics 
has done for the earth. 


A Busy Summer: 

70 Special Programs 

Some 70 Special Summer Programs — in¬ 
tensive courses for professionals who need 
new information on advanced topics or 
perspective on major issues in their fields 
— are scheduled for the summer of 1975 
at M.l.T. Tuition will range from S450 to 
SI,000. It’s the largest number of such 
programs ever planned, according to 
James M. Austin, Director of the Summer 
Session; full details will be available from 
his office (Room E19-356, M.l.T., Cam¬ 
bridge, Mass., 02139) after March 1. 
Here is the list of 1975 Programs: 

Architecture and Visual Studies: 

Theory, History, and Practice of Public 
Celebration, June 23 through July 4; 
Computer Aids to Design and Architec¬ 
ture, July 7 through 18. 


Chemical Engineering: 

Modeling, Simulation, and Optimization 
of Chemical Processes, July 28 through 
Aug. 6. 

Computation and Computer-Related: 
Minicomputers and Microprocessors and 
Their Applications, June 9 through 20; 
Contruaion of Reliable Software, June 16 
through 20; Artificial Intelligence, 
Machine Vision, and Productivity Tech¬ 
nology, June 16 through 20; Advanced 
Software Engineering, Aug. 4 through 15; 
Computer System and Data Base 
Performance Evaluation, July 21 through 
25; Practical Problems of Computers and 
Law, July 28 through Aug. 1. 

Decision Analysis and Statistics: 

Decision Making Under Uncertainty, 
Aug. 18 through 29; Design and Analysis 
of Scientific Experiments, June 16 
through 27. 

Economics: 

Urban Economics, Aug. 11 through 22. 

Electrical Engineering: 

Modern Optics, July 28 through Aug. 1; 
Optical Communications, Aug. 4 through 
8; Techniques in High-Speed Photog¬ 
raphy, July 7 through 11; Detection, Es¬ 
timation, and Modulation Theory, June 9 
through 13 and 16 through 20; Digital 
Signal Processing, June 16 through 20 and 
23 through 27; Techniques of Pattern 
Classification, June 23 through 27; Mod¬ 
ern Control Theory Methods, July 28 
through Aug. 1 and Aug. 4 through 8. 

Energy-Related: 

Waste Heat Disposal, June 9 through 13; 
Coal: from the Earth to Energy, Aug. 11 
through 22; Energy for Energy Deci¬ 
sion-Makers, July 28 through Aug. 8. 

Engineering and Applied Science: 
Biological Effects, Hazards, and Medical 
Uses of Non-Ionizing Radiations, July 28 
through Aug. 1; Cooperative Phenomena 
and Phase Transitions, June 9 through 13; 
Biomedical Physics and Biomaterials Sci¬ 
ence, June 16 through 20; Laser In¬ 
strumentation, July 28 through Aug. 1; 
Laser Materials Processing, Aug. 4 
through 8; Lasers and Optics for Applica¬ 
tions, July 14 through 25; Enzymes and 
Their Use in Analysis and Clinical Diag¬ 
nosis, June 23 through 27. 

Finance and Investment: 

Basic Concepts in Financial Management 
and Strategy, July 28 through Aug. 1; 
Models for Financial Management and 
Long-Range Financial Planning, Aug. 4 
through 8. 

Management: 

Methodology and Applications of System 
Dynamics, June 9 through 20; New Hori¬ 
zons in the Management of Change and 
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Classified 


PUBLICATIONS 


FOR RENT 


HOW TO EARN MONEY AS 
A CONSULTANT $13 (including specimen 
contracts) Business Psychology tnt'l 
342 Westminster Avenue—Suite 228-13 
Elizabethtown, New Jersey 07208 


PORTUGAL-ALGARVE. Villa overlook- 
ing sea. 3 bedrooms. 2 V 2 baths, maid. Qolf, 
tennis. Weekly, monthly. Harrison, 1 Harris 
Pk., Red Bank. N.J. 07701. 201-747-1159 


SUGARBUSH: 3 bf. condominium on the 
mountain. Avail, weeks or week-ends. Ideal for fam¬ 
ily. 201-768-4978 eves 



We have been pUcmf 6 S . MS. and P1> D 

ENGINEERS 


in fee peid positions (to $2S.OOO) through- | 
out.U S. since 1959. Send resume end sel- . 
ary history today or request application. | 
A. L. KPASNOW '91 Pres. • 

ATOMIC PERSONNEL. INC. * 

Suite T, 1518 Walnut St.. Phila., Pa. 19102 I 
Employment Agency For All Technical fields^ 


JULY, CHAPPAQUIDDICK: Two well- 

equipped waterfront houses Lg. 5-br. house 
Spacious 1-br. house with sleeping loft. Both with 
pond. dock, harbor beachfront and mooring. Se¬ 
cluded convenierKe within V 2 mile of Edgartown. 
Nice neighbors: quahogs and kestrels. Rets, ex¬ 
changed 617-527-5503 or 617-259-8440 MTA.63 
Gammons Rd.. Waban. Mass. 02168 


FOR SALE 


ELECTRONIC PUZZLE: LED Indi¬ 
cators. $14.95 ppd. INSTRACON. P. 0. 
Box 702, Benton Harbor 1. Ml 49022 


BOCA RATON, FLORIDA: Largefamily 
home. Lovely residential area m the "Estates” sec¬ 
tion. 4 bedrooms and den, 3V^ baths, spacious 
rooms, living room 32' x 24'. screened-in pool area 
65' X 35'. Short walk from ocean on one side and 
intercoastal waterway on other. Cultural and techni¬ 
cally oriented community (1500 IBM personnel hve 
in town). Charming landscapirig. palm trees, 
beaches, tennis, golf, swimming, boating all year 
round. Come and see or call or write Henry Schm- 
dalt, 1065 Cocanul Road. Boca Raton, Florida 
33432, 306-395-2216 


^ INDIAN COVE 

FOR LOVERS OF NATURE 
AND THE SEA 

We have formed a coastal community 
in Marion, Massachusetts, based on 
principles of environmental preser¬ 
vation and the protection of open 
land. In some ways we are like an 
ordinary land developer (we have 
60 house lots for sale); In other ways 
we are quite unusual (of our 200-acre 
tract, 125 acres are to be protected 
as open conservation land), it's an 
interesting story; send for our free. 
24-page brochure to get all the details. 

INDIAN COVE TRUST 
Tower Building, Marion, 
Massachusetts 02728 


THOROUGH PATENT AND 
TRADEMARK SEARCHES for Profes¬ 
sional Engineers and Research & Develop¬ 
ment firms. 

PATENT CONSULTANTS 
422T Washington Building 
Washington. D.C. 20005 
(202) 638-1666 



Classified Ads: $ 2.80 per line; two-IIne 
minimum. (Allow 35 letters & spaces for 
first line; 40 letters & spaces for each ad- 
ditional line.) Display Ads; $ 25.00 for 
first column Inch; $20.00 for each additional 
inch. Frequency rates available. Copy 
Deadline: one month prior to publication 
date. Payment in advance of Insertion re¬ 
quired for less than three Insertions In one 
year. Send orders to: Classified Section, 
T9chnology Review, M.I.T., E19-429, Cam¬ 
bridge. Mass. 02139. 


Organizational Development, July 20 
through 25; Motivation in Action, Aug. 4 
through 7; Management Control Systems, 
Aug. 11 through 15; Long-Range Plan¬ 
ning Systems, Aug. 18 through 22; Im¬ 
plementation of Computer Systems and 
Models, Aug. 4 through 7; Dynamics of 
Health Sert’ice Systems, July 21 through 
25; Management of Research, Develop¬ 
ment, and Technology-Based Innovation, 
June 9 through 20; Management Simula¬ 
tion Gaming, June 9 through 1,3; Facilities 
Management Systems and Inventory 
Techniques, Aug. 4 through 8. 

Materials Science: 

X-Ray and Electron Optical Techniques 
for Materials Research, Aug. 18 through 
29; Fiber-Reinforced Structural Plastics, 
July 7 through 11. 

Mechanical Engineering: 

Dynamics and Control of Rail Vehicle 
Systems, July 14 through 18; Mechanical 
Vibration Problems, June 30 through July 
11; Noise and Vibration Control, July 27 
through Aug. 1; Strain Gage Techniques, 
July 14 through 18; Physical Measure¬ 
ment and Analysis, Aug. 18 through 29; 
Manufacturing Systems, July 7 through 
11; Modern Manufacturing Analysis, July 
14 through 18. 

Nuclear Engineering: 

Physical Aspects of Nuclear Medicine, 
July 28 through Aug. 1; Structural 
Mechanics in Nuclear Power Technology, 
Aug. 4 through 8 and 11 through 15; 
Nuclear Technology and Economics, July 
14 through 18; Nuclear Power Reactor 
Safety, July 7 through 11, 14 through 18, 
and 21 through 25; Principles of Nuclear 
Fuel and Power Management, July 21 
through 25 and 28 through Aug. 1. 

Nutrition and Food Science; 

Advances in Human Nutrition Knowl¬ 
edge, July 21 through 25; Fermentation 
Technology, July 28 through Aug. 1; En¬ 
gineering Foods: Technological, Nutri¬ 
tional, and Marketing Inplications, July 
21 through 25. 

Ocean Engineering: Legal and Policy As¬ 
pects of Ocean Resources Management, 
July 21 through 25. 

Technical Writing and Editing: 
Communicating Technical Information, 
Aug. 11 through 15. 

Transportation: 

Analysis and Design of Transportation 
Systems, Aug. 4 through 8 and 11 through 
15; Air Transportation Systems Analysis; 
June 16 through 20 and 23 through 27. 

Urban Systems: 

Regulation and Community Health Plan¬ 
ning, June 14 through 18 and 21 through 
25; Analysis of Urban Service Systems, 
July 7 through 11. 
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announces 




an incredibly inexpensive Week- 
Long Charter-Flight Vacation tc 
your choice of Spain’s Fantastic 
Capital or its Mediterranean 
Holiday Isle 




plus 15% Tax and Sarvica 




MADfC «> 
MAJORS 


e-y vaircryiv^Tc'y VaYcViVaTcV vaiitV vollcry v«l fc'jltoucy v9mc^ l5 


Departing from Boston 
Tuesday evening. May 6 
Returning to Boston 
Tuesday, May 13 


M.I.T. QUARTER 
CENTURY CLUB 






















for nightly dancing, a fine restaurant, a bar and 
comfortable lounges. 

* Breakfast Each Morning, consisting of coffee ort^ 
fresh rolls, jellies and butter. 

* A Half-Day Motorcoach Sightseeing Tour of Madi 
with English-speaking guide, will show us import; 
sights such as the Prado Museum with its incomp 
abie coilection of Velazquez, Goya, El Greco and 
international masters, the Puerta del Sol (Madrid 
shopping and entertainment center), the 17th-cer 
Royal Palace with its sumptuous decor and mag¬ 
nificent art collection, the bustling open-air Rastr, 
marketplace, the Museum of the Royal Academy 
Arts and Crafts of San Fernando (Madrid’s oldest 
museum), the Plaza de Espana with the world-fan 
monument to Cervantes, the exquisite Parque del 
Retiro, the Plaza de Colon (dedicated to Christop 
Columbus), University City, the Puente de Segovi 
(dating to the 16th century), Avenida de Jose Anto 

, (center of Madrid’s night life), Casa-Museo de Lof. 
de Vega (home of the Golden Century poet and 
dramatist), the Royal Theater (dedicated by Isabe 
II), the Ventas bull ring, and more ... 

>): Tickets to the Bullfight, one day. 


THE CHOICE OF MADRID 
takes us to one of the world’s great capitals, 
cultural focal point of the entire Iberian 
Peninsula and historical birthplace of much of 
western civilization. Here we can view the . 
masterpieces of Goya, El Greco, Raphael and 
Rubens in the world-famous Prado Museum 
and explore the chambers of the 17th-century 
Royal Palace built by the Bourbons; we can 
thrill to the spectacle of the bullfight, stroll 
through the bustling antique markets, idle in 
cafes in narrow Spanish streets or in the 
magnificent sculptured gardens of the Parque 
del Retire. Here we can shop for fine leather 
goods and unique ceramics in the Salamanca 
district, experience the excitement of the torrid 
Flamenco dance in the “tablaos,” and savour 
the finest Valencian, Andalusian, Madrilinean 
and international culinary specialties in Spain’s 
vibrant cultural center which combines the 
finest aspects of all Spain’s provinces. 


THE MADRID TRIP IS PLANNED TO INCLUDE: 

* Round-trip Jet Flights between the city of departure 

' in the United States and Madrid, Spain, via a large 

four-engine DC-8 of Spantax Airlines, one of the 
world's largest and most respected charter airlines. 

* Round-trip Deluxe Motorcoach Transportation for 
Persons and Luggage between the airport in Madrid 
and our hotel, including porterage of luggage into and 
out of hotel rooms. 

* A Sangria Welcome Party for the entire group 
on arrival. 

* First-Class Hotel Accommodations at the Hotel 
Praga in twin or double-bedded rooms with private 
bath, air conditioning, telephone and radio. The Hotel 
Praga’s facilities include an exciting discotheque 


♦ A Day in Toledo, the fascinating medieval town wi 
extensive Moorish architecture, the home and 
museum of El Greco, the Mosque of Cristo de la L 
the impressive fortress of Alcazar, the Sinagoga d 
Transito, and the Cathedral of Toledo adorned wit 
paintings by Michelangelo, Goya, Velazquez and 
Titian. 


I 


* Special Shopping Discounts. 

* A Map and Guide to Madrid. 

* The Services of International Weekends, Inc., tour 
host personnel. 

* “Tax and Service,” meaning all taxes, tipping and 
service charges in connection with the land 
arrangements in Madrid. 
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HOICE OF MAJORCA 
:c, js to Spain’s fabulous holiday island 

I ^r ;' the thrilling bullfight and dazzling 
jnco dancers are found in the 
: erranean’s most exquisite resort 
i g. Here we’ll find ancient Roman 
srab ruins, palm-lined boulevards 
romatic orchards, quiet medieval 
steries and soaring Gothic cathe- 
intimate Spanish cafes and exciting 
lir night clubs, as well as the world’s 
'autiful beaches and unlimited 
J sea air. Here we can swim, play 
sit peaceful fishing villages, ex- 
^reathtaking underground caves, 
or unique Majorcan glassware and 
ics, and delight to the incompar- 
.uisine of Spain’s enchanting 
of love.” 

AJORCA TRIP IS PLANNED TO 
DE: 

nd-trip Jet FI ights between the city of 
arture in the United States and Majorca, 
n, via a large four-engine DC-8 jet of 
ntax Airlines, one of the world’s largest 
^ most respected charter airlines, 

1 nd-trip Motorcoach Transportation for 
>ons and Luggage between the airport in 
orca and our hotel, including porterage of 
gage into and out of hotel rooms. 

will celebrate our arrival at the hotel with 
et-together, featuring Spain’s delicious 
■gria. Here is our chance to learn about the 
md and make new friends. 

it-ciass Hotel Accommodations at the 
tel Jamaica or the Hotel Guadalupe, both 
l-facility resort hotels (pictured above) 
ally located at Magalluf on beautiful 
ilma Bay. We have immediate access to the 


incomparable Magalluf beaches and to the 
facilities of BOTH hotels, including their in¬ 
door and outdoor swimming pools with pool- 
side snack bars, mini-golf, landscaped 
gardens, grand dining rooms, exciting enter¬ 
tainment lounges for dancing, lively bou¬ 
tiques and access to tennis facilities. Ours 
are twin or double-bedded room accommo¬ 
dations with private bath and shower, each 
room with its own terrace. 

* Each morning during our stay we’ll enjoy a 
delightful continental breakfast consisti ng of 
fresh pastry and rolls, tea or coffee. 

* A Map and Guide to Majorca, helpful informa- f', 
tion to facilitate our plans. 

* The Services of International Weekends, Inc. 
tour host personnel throughout the trip, well- 
informed people to advise and assist us as 
we may require. 

* “Tax and Service,” meaning all taxes, tipping 
and service charges in connection with the 
land arrangements in Majorca. 

A $19 BARGAIN OPTIONAL MEAL PLAN 
allows you six dinners at your hotel. 


















eludes round*trip iel traitsportetion (on charter 
fliglits) between the city of departure in the United 
States and Spain, transfers of persons and luggage, 
on arrival and departure, between the airp^ in 
Spain and the hotel, hotel accommodations, on a 
double occupancy basis, for six nights in Madrid at 
the Hotel Praga or equivalent class hotel or in 
Majorca at the Hotel Jamaica or the Hotel Guadalupe 
or equivaleni class hotel. conUrrental breakfast each 
morning, a welcome get-together, a half-day sight¬ 
seeing tour of the city (in Madrid only), a map and 
guide of Madrid or Majorca, as the case may be, 
shopping discounts (in Madrid only), such group 
activities as may, in the discretion of the Travel 
Agent, be planned for the group, services to the 
group of Tour Host Per s onnel, and Tax and Service. 
The phrase *'Tax and ServiM", as used in this 
folder, means and includes only taxes, tipping and 
service charges with respect to the land arrange¬ 
ments in Spain (including a service charge Imposed 
by the Travel Agent). The constitution of the total 
price of this trip (air transportation, land arrange¬ 
ments, and administration) and possible price iuc- 
tuation therefor me set fo^ elsewhere on the back 
of this folder. The items emunerated in the Srst sen¬ 
tence of this paragraph are expressed in general 
terms, because International Weekends, lac. (the 
**Travel Agent’*) reserves the right, without having 
to refund any monies to ttie passertgers, to alter, 
change or make substitutions in the trip, its itinerary, 
and its features provided that sm^ alterations, 
changes or substitutions do not diminish the aggre¬ 
gate fair market value of srhat is to be included in 
the trip. The price of this trip does not include 
expenses of passports, visa fees, items of a personal 
nature such as lauiKlry, telephone, food and bever¬ 
age other than specificalty included. United States 
airport departure tax, currently $3.00 (for srhich tax 
each passenger should be invoiced before departure), 
any Spanish depart ur e tax, or any other item not 
specihcally stated herein to be included in the price. 
SINGLE RESERVATIONS: The amouni staled on the 
front cover of the brochure is per person based on 
double occupaifecy of a hotel room. Single reserva¬ 
tions require an addition^ charge of $69. 
DOCUMENTS: Each passenger is responsible for c»b- 
tamkig and having with him a vaNd United States 
passport. A certificate of smallpox vaccination issued 
within three (3) years precedir^ departure is recom¬ 
mended but f*ol required. 

LUGGAGE: Each passervger on board the aircraft is 
limited to 44 lbs. of luggage, subject to the further 
limitation that he have not more than one suitcase and 
one smMI carry-on piece. Throughout the trip, luggage 
travels strictly at the rMc of the pa sse nger, ai>d the 
Travel Agent shalf not be resportsible or liable for any 
delay in the transportatioo oi, for any loss of, or for 
any damage to passengers’ baggage (or its contents). 
8aM«9« insurar»ce is avaUabte and reconunended. 
FINAL PAYMENT AND CANCELLATION: Payment of 
final balance is due sixty (60) days in advance of de¬ 
parture (at which lime reservations will be conirmed). 
Reservations may only be cancelled by srritten notice 
sent Iqp registered mail (retum-receipl requested) to 
the Travel Agent. If such notice Is re c eived by the 
Travel Agent ik> later than sixty (60) days before de¬ 
parture. the Travel Agent will accept the cancellstion 
and refund all monies. If such written notice is re¬ 
ceived within sixty (60) days before departure, the 
Travel Agent will accept such canceflalioo and refund 
morues only H the car»celllng party firnts eligible sub- 
stltule(s) lor Ibe reservation(s) being cancelled. Can¬ 
cellation insurance (protecting against the loss of 
airfare) is available and recomatended. 

ELIGIBILITY: Participatioa In this trip is limited to 
those persom who, for six months preceding depar¬ 
ture. have been members of the organization whose 
name appears on the front cover of this folder, such 
members' husbands and srives, their depe n dent chR- 
dren, arMi their parents, if living in their households. 



OPTIONAL SIDE TRIPS 


Here are a few of the inexpensive 
side trips available for purchase. 


A DAY IN TANGIERS 

(from Madrid & Majorca) 

Fly to this fascinating North African 
city for a day of sightseeing with return 
flight the same day. 


FLAMENCO EVENING 

(from Madrid & Majorca) 

An exciting evening of Spanish music 
and the thrilling Flamenco dance. 


NIGHTS ON THE TOWN 

(from Madrid & Majorca) 

A variety of night club tours to the best 
of Madrid and Majorca. 


THE LAND OF DON QUIXOTE 

(from Madrid) 

Visit the countryside that inspired 
Cervantes’ classic work. 


A DAY IN GRANADA 

(from Madrid) 

A full-day tour to Spain’s charming 
southern city of romance. 


THE VALLEY OF THE FALLEN 

(from Madrid) 

A visit to the massive underground 
Basilica at Cuelgamuros. 


l^^miBIUTV^TC^^aciipenariiM 
valioiis toe or participating in the trip dm 


this folder understands and agrees to all t< 
conditions, and limitations set forth in this 
eluding the following: 

The ah transportation for this trip is held oi 
gaged by the spoimortng organization wh< 
appears on the front cover of this folder, wt 
nization acta as agent for the group of peer 
transported thereby. In endeavoring to mMi< 
ments with various persons, firms, and co. 
for the services and accommodations det 
thte folder to be included In this trip (or I 
tional side trips offered in connection wtth 
Intemalional Weekends, Inc. (the ’Travel As 
strictly as agent for the air carrier in the e. 
air transportation and as agent for the Ip 
pants in the case of all other services. JU 
the Travel Agent shall not be responsible or 
AND EXPRESSLY DISCLAIMS ANY RESPO; 
OR LIABILITY FOR, any loss, cost, Injiay. 
or dama g e to person or property vrhich r 
rectly or indirectly, from any net, whether m 
othenaiae, of commission or omission (inc 
not limlM to delays), of any person, firm, o 
tion urhich is to, sludt, or does provide pr 
services in connectioo with the trip, inclodi 
limited to transportation services (arhethert 
or land), lodging, food and beverage, ante 
sightseeing, luggage handling or tour g 
escorting. The Travel Agent reserves the ri 
dine, accept, or retain, at any time ai»d for a 
any person as a participant in the trip (or ar 
side trip). If any person is removed by t 
Agent from the trip (or from any optional 
a proportionate refund for unused s e r vlc 
made. The Travel Agent reserves the right 
the entire trip (or any optional side tri^ 
connecUon wHh the trip) for any reason at 
before departure of the trip (or side trip raai 
in which event the liability, if any, of the Tra 
shall be limited to and Mquidaled by ref 
each prospective participant the monies 
Iheretofor received by the Travel Agent for 
m’s trip (or opUonal side trip, as the case 
which monies have not been or should not 
wise refunded to him. 


i 

. 
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**The price of this trip is constituted as ^oHa 
Air transport a ti on , $1984)6 per person; I- nd 
arrar^gernents, $142.79 per person; adrr nisb 
tfon, $34)0 per person; total price, $343 S 
per person. 

The air fare stated above is a pro rata cc 4b ; ‘ 
each of 293 pasengers; should there be : see ^ 
than 253 passengers, each passenger m y. 
be rMriified of any increased pro rata cos toh 
and will have the option to pay the differ 
cancel without penalty. The cost of the t pn 
based on the monetary exchange rate of J4. ^ 

Dollars to SMnish Resedas as existed on Sey J 
tember 1, 1974 apd on Uriffs, rates arki c »sts i 
effect as of ^ptember 1,1974; should tfi trtl { 
between then and the date of de^rture, inr }\ 
crease in such exchange rate or in such ^ irm i 
rates or costs, each passenger may be n lui" I 
to pay an increased amount for ffw trip r fbc fi 
such irrerease. 

Reservatiorts applications will be procas ed 
strietty in order of their receipt bv the Tr vd i 
Agent, with a waiting-list maintaif>ed for iny 
reservatiorts in excess of 253. Ail reservs ion 
applications must be mailed, in all event i, , 
before the reservations deaulirte set fort i bd U 
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TO: 


Bob Rackicchia 
M.I.T. 5a356 
77 Mass. Ave. 
Cambrid^, MA 02139 


Enclosed is $_ 



MY CHECK IS MADE PAYABLE TO: 

M.l.T. Quarter Century Club 


. ($100.00 per person) as deposit for 


reservation(s) on the (check one) □ Madrid □ Majorca trip, subject to the 
terms stated in this folder. 
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Announcing Alumni Days 1975 


Celebrate the Alumni Association Centennial 
on June 5 and 6 and the Bicentennial 
in Boston for the rest of the summer 



It all begins on Thursday . . . Tech Night at the Pops — Memorial Service — 
Symposium on Technology to the Year 2000 — a unique visual happening — 
lectures and seminars in the departments — a gala Centennial Reception 
Savings of up to 30 % on regularly scheduled flights . . . Come on Thursday 
and return at your option . . . Use our Alumni Special Services Center for 
reservations and to plan your family visit to historic New England. 


For more 
details, use 
this coupon 


M.l.T. Alumni Association 
Room E19-437 
Cambridge, Ma. 02139 
tel: (617) 253-4876 


_I am interested in attending the 1975 Alumni Day. Please send me more information. 

_I am interested in reduced air fares, with savings of up to 30%. 

_I am interested in hotel reservations: for me_, my spouse_, my children_ 

NAME _CLASS_ 

ADDRESS__TELEPHONE_ 
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Institute 

Review 


In This Section New Leadership for the Alumni Association 

as “their Man at M.I.T.” Moves to the Institute 


The Alumni Association has new leadership 
(and this magazine a new Publisher) 
(pages 79-80), and still more new leaders 
are proposed for alumni activities in 
1975-76 (pages 81-82). 

Just a decade ago Cecil and Ida Green cut 
the ribbon to the Green Building: an event¬ 
ful ten years later they return to help us 
commemorate the event — and to be hon¬ 
ored anew (page 80). 

Good deeds abound: students search for 
toys which might spoil the day after Christ¬ 
mas (page 86) and help a "people's 
park" in Boston (page 87). 

A cheering section for the advent of spring 
appears — in the form of a report on sailing 
at M.l.T. — on pages 89 and 90; but lest 
your dreams be led astray, there is a 
(slightly) tardy report on fall sports, too 
(page 90). 

Everyone was happy (including especially 
the lady herself) with the first guest conduc¬ 
tor in the history of the M.l.T. Symphony Or¬ 
chestra (page 97). 


Fifty-nine boats — the iargest number ever 
— participated in iast fall's Class Day 
Regatta, an annual Intramural event which 
is coordinated by the M.l.T. Boat Club and 
open to anyone in the M.l.T. community. At 
the left, approaching the starting line, are 
six shells in the Seniorlintermediate 
Eight-Oared finals: the eventual winner: the 
Sigma Alpha Epsilon entry whose 
coxswain, Roseanna Means, 76, stroke, 
Peter Beaman, 76, and seven-man, Craig 
Christensen, 76, are in the foreground. 
(Photo: David Schaller, '78, from The 
Tech.) 


After 26 years of service to the M.l.T. 
Alumni Association, Donald P. Severance,' 
'38, Executive Vice President since 1962, 
has resigned to accept the major new post 
of Director of the Volunteer Leadership Ap¬ 
peal In the M.l.T. Office of Resource De-' 
velopment. He has been succeeded as Ex¬ 
ecutive Vice President — the senior officer 
in residence — of the Alumni Association by 
James A. Champy, '63, who will also be, as 
was Mr. Severance before him. Publisher of 
Technology Review. 

Mr. Champy's nomination for the new 
post came from a search committee of the 
present and three former Presidents of the 
Association — Luis A. Ferre, '24, William S. 
Edgerly, '49, Breene M. Kerr, '51, and Paul 


Howard W. Johnson, Chairman of the 
Corporation, forecasts that "a new 
partnership” will be forged "between the 
Institute's traditional and new 
constituencies in developing urgently 
needed support over the next decades" by 
these two men in new assignments 
effective January 1. Donald P. Severance, 


V. Keyser, Jr., '29. Mr. Ferre told the Board 
of Directors at their December meeting that 
the committee was especially influenced by 
Mr. Champy’s experience and interest in all 
aspects of M.l.T. life in recent years. 

Mr. Champy, who studied civii engineer¬ 
ing at the Institute, has been a member of 
the Corporation since 1969 and of its Joint 
Advisory Committee on Institute-Wide Af¬ 
fairs since that Committee's founding: he 
has been Chairman of the Committee since 
1971. As a graduate student, Mr. Champy 
(he hoids the S.M. awarded in 1965) taught 
computer applications; he then went on to 
Boston College Law School, and since 
1967 he has had a private practice in cor¬ 
porate law in Cambridge and Lawrence, 


'38 (left), became director of the Volunteer 
Leadership Appeal in the Office of 
Resource Development, and James A. 
Champy, ’63, succeeds Mr. Severance as 
Executive Vice President of the Alumni 
Association and Publisher of Technology 
Review. 
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Mass. Election to the new post means that 
he gives up both his law practice and his 
membership on the M.l.T. Corporation — 
the latter under a provision of the M.l.T. 
Charter. 

Both new appointments became effective 
January 1. 

Howard W. Johnson, Chairman of the 
M.l.T. Corporation, was generous in prais¬ 
ing the progress of the Alumni Association 
under Mr. Severance's "imaginative leader¬ 
ship.” Since 1948, when Mr. Severance was 
named Secretary and Treasurer of the As¬ 
sociation, there have been “significant 
achievements,” said Mr. Johnson: “The 
Alumni Fund has grown from $170,000 to 
$3,200,000 In annual giving, alumni ac¬ 
tivities have brought thousands of alumni 
into closer relationship with the Institute and 
the professions it serves, and Technology 
Review has achieved a unique role as a pro¬ 
fessional and Institutional publication." 

But James B. Lampert, Vice President for 
Resource Development, with whom Mr. 
Severance is now starting work, has an 
even stronger claim: “Mr. Severance's 
knowledge of the Institute's 60,000 alumni 
and the confidence they have shown in him 
during his 26 years of service to the Alumni 
Association will be vital in our efforts to as¬ 
sure new resources for teaching and re¬ 
search,” he wrote in the official announce¬ 
ment. 

Mr. Severance first joined the M.l.T. staff 
in 1940, and he served as Assistant Regis¬ 
trar from 1941 to 1948. He is known as 
"their man at M.l.T.” by countless alumni 
throughout the world, and the effectiveness 
of the growing Alumni Association on staff in 
maintaining communications and Increasing 
understanding of the Institute among its 
former students is his principal achievement 
as Executive Vice President. □ 


The Ida Green Room: 
More Than Bones in this 
Scientific Revolution 

When Cecil H. Green and Julius A. Stratton 
— they were both members of the Class of 
1923 — picked up their two-handled shovel 
to move the first earth for construction of the 
Cecil and Ida Green Building in 1962, they 
were supposed to encounter a collection of 
soup-bones liberated from the nearby 
Walker kitchen and buried by some enter¬ 
prising participants in a student hack. 

The prank went astray because the cere¬ 
mony was moved. And in any case the stu¬ 
dents were wrong: Geology was tar from a 
moribund science of old rocks and bones; it 
was in fact at the brink of a revolution fsee 
pp. 70-71) in which inhabitants of the 
Green Building were to play a major role. 

To celebrate this ten-year achievement in 
“the new wave of exploration in the earth 


On the tenth anniversary of the Cecil and 
Ida Green Building, its student-faculty 
lounge was refurbished and named in 
honor of Mrs. Green, whose portrait now 
graces one wall of the room. There was a 
small ceremony with Howard W. Johnson 
(left, above). Chairman of the Corporation, 
and Dr. and Mrs. Green as principals. 
Professor Jule G. Charney of the 
Meteorology Department spoke of the 
value of the room: Without it "we would be 


sciences" and what Dr. Stratton called “the 
profound effect... of the Greens' judgment, 
wisdom, and enthusiasm,” the Greens re¬ 
turned to M.l.T. on December 4 for the dedi¬ 
cation of a new student-faculty lounge to Ida 
Green. 

Robert R. Shrock, Professor Emeritus of 
Geology, handed Mr. Green a commemora¬ 
tive book containing a reprint of each faculty 
member's “most important paper” written 
during the decade in the Green Building. It 
was just the right gift, said Cecil Green. 
“Our objective," he said at a dinner for him¬ 
self and Mrs. Green, "was not to create a 
memorial"; they take pride in the way the 
building is being used and In the work com¬ 
ing from it, and these "have completely 
fulfilled our dreams and ambitions." 

Though he admitted that both Greens are 
“unique,” Howard W. Johnson, Chairman of 
the Corporation, reserved for Ida Green his 
special tribute at the dedication: The room, 
he said, is named because of "her steady, 
consistent, and wise support of education, 
her resolute effort to improve the climate of 
life, her character...” 

That suited Mrs. Green. "It's just wonder¬ 
ful!” she said. "... a deep, abiding 
gratitude, I feel very humble.” □ 


individuals working alone, " he said. Since 
the room was first created, thinks Kate H. 
Hadley, a graduate student in earth and 
planetary sciences, perhaps 12,000 cups 
(Wbbl., in today's geologic terms) of coffee 
and as many cookies may have been 
consumed at student-faculty gatherings in 
it. The new room is more commodious and 
more comfortable, and even more students 
will enjoy it in the future, she said. 


Strengthening Ties With 
South American Aiumni 

Symbiosis is the central idea. Foreign 
alumni should bring to their own countries 
the expertise of M.l.T. to help solve current 
crucial problems. They should feel that 
M.l.T. is a “humming center” whose ac¬ 
tivities they can reflect — and maintain con¬ 
tact with — when they graduate, thinks Luis 
Ferr6, '24. “That is the idea we took with us 
on our trip to South America," he said. 

For ten days in November, Mr. Ferrd and 
Dean William F. Pounds of the Sloan School 
of Management informally exchanged ideas 
with leaders in government, industry, and 
higher education in Colombia, Venezuela, 
and Peru, strengthening ties with these 
alumni and seeking the foundations for a 
constructive relationship. 

“We first went to Colombia, where we met 
with M.l.T. graduates in the government,” 
Mr. Ferre told us. There is an astonishing 
number in the Executive Branch and in 
Congress: 

— Sr. Rodrigo Botero Montoya, '56, Minis- 
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ter of Finance 

— Dr. Eduardo del Hierro, '56, Minister of 
Energy and Mines 

— Sr. Rodrigo Uribe, '41, Presidential Ad¬ 
viser 

Sr. Hugo Belalcazar, ’54, Governor of 
State of Narino 

— Dr. Antonio Barrera, '67, Director of 
Budget 

— Dr. Guillermo Perry, '70, Director of 
Internal Revenue 

— Sr. Ivan Obregon Sanin, '66, Head of 
Planning Office of the Ministry of Finance 

— Dr. Virgilio Barco, '43, Senator tor Cun- 
dinamarca 

— Dr. Bariano Ospina Hernandez, '49, 
Senator for Antioquia 

"Here especially," said Dean Pounds, "the 
alumni have a warm, overwhelmingly posi¬ 
tive attitude toward M.l.T. and toward each 
other — an old-school-ties warmth.” 

They discussed questions of help from 
M.l.T. on research projects to develop Co¬ 
lombia: the rich coal resources; the 150,000 
Mw. of energy potential in Colombian water 
power; government management of 
finance; their new tax structure: analyzing 
industrial profit and loss; the great pos¬ 
sibilities for development of the riches off 
the Caribbean and Pacific coastlines; ag¬ 
ricultural production and distribution. Co¬ 
lombian students studying at M.l.T. could 
choose projects, it was suggested, that 
would prepare them to help their country 
upon their return, and American M.l.T. stu¬ 
dents might find summer work or even pro¬ 
fessional careers in Colombia. 

Venezuelans are intent on "converting 
natural resources into human resources,” 
said Mr. Ferrd. "Their theory is that natural 
resources in oil are expendable; before 
these are heavily spent, they want some¬ 
thing permanent as well — the education of 
their students. With this money, they will 
send 10,000 students with scholarships 
each year to take technical courses both in 
communist countries and in our capitalist 
society." 

To build a strengthened link between 
these countries and M.l.T., committees 
could be formed, thinks Dean Pounds, to: 

— Direct programs of interaction with M.l.T. 
to facilitate project work. 

— Arrange summer job opportunities for 
M.l.T. students not limited to the United 
States. The students would be exposed to 
new countries,, their education serving as a 
valued source of technical knowledge. 

— Place appropriate graduates (of any na¬ 
tionality) in jobs within other countries. 

— Organize a big, visible, Andean alumni 
activity to draw alumni from all Latin Ameri¬ 
can countries once a year. 

"The alumni we visited in these countries 
feel now," said Mr. Ferr6, "that they have 
something more important to do than raise 
money,... that they can use their influence 
in a constructive way, to bring to their coun¬ 
tries the technical education needed to 
solve pressing problems.” □ 


Eleven Nominees for 
National Jobs 

Who will lead the $1 million operations of 
the Alumni Association in 1975-76, and who 
will join the Corporation to represent the 
Association's 60,000 members in M.I.T.'s 
major policy decisions? 

In practice — though not necessarily in 
theory — the answers are determined by 
the choices of the National Nominating 
Committee; accordingly, 11 alumni chosen 
by that Committee are assured of places in 
the 1975 national election of the Associa¬ 
tion, for which ballots will be mailed early in 
April. 

With them on the ballot will be a proposed 
constitutional amendment under which the 
Nominating Committee will become the 
Selection Committee, charged with the task 
of choosing national officers. The proposal 
provides for three candidates for each va¬ 
cancy on the Selection Committee, and the 
choice among these nominees will continue 
to be by a national ballot of the Association. 

The 1975 nominees for Corporation 
members and alumni Association officers: 

For Term Members of the 
M.l.T. Corporation: 

— Norman B. Leventhal, '38, General 
Partner, the Beacon Companies, Boston. 
Mr. Leventhal entered the construction field 
after graduating in civil engineering; he is 
now a Trustee of Property Capital Trust and 
Vice President of a nonprofit corporation 
devoted to housing for the elderly, and he is 
a past President of the Associated General 
Contractors of Massachusetts and a former 
Director of the Associated General Contrac¬ 
tors of America. A member of the Corpora¬ 
tion Visiting Committee for Civil Engineering 
and of the Corporation Development Com¬ 
mittee, Mr. Leventhal is President of his 
Class and a member of the Alumni Fund 
Board; he is also President of the Combined 
Jewish Philanthropies of Greater Boston 
and Vice President of Beth Israel Hospital, 
and he is active in community affairs in 
Worcester, Mass. 

— Wilfred D. MacDonnell, '34, President 
and Chief Executive Officer of Kelsey- 
Hayes Co., Romulus, Mich. After complet¬ 
ing his degree in metallurgy, Mr. MacDon¬ 
nell held positions with Bethlehem Steel Co. 
and National Steel Corp. (of whose Great 
Lakes Steel Division he was President and 
Chief Executive Officer) before joining 
Kelsey-Hayes in 1962; he is also Director 
and Vice President of Fruehauf Corp., a 
Kelsey-Hayes division. Mr. MacDonnell is 
Area Council Chairman (Detroit) for the 
Alumni Fund, a member of the Corporation 
Development Committee, and a former 
member of the Corporation Visiting Commit¬ 
tee for Metallurgy: he is a member of the Na¬ 
tional Academy of Engineering, and he has 
been prominent in civic activities in the De¬ 
troit area. 


— William J. Weisz, '48, President and 
Chief Operating Officer of Motorola, Inc., 
Chicago. Mr. Weisz studied electrical en¬ 
gineering at M.l.T. and before faking his 
present post was Vice President and Gen¬ 
eral Manager of Motorola's Communica¬ 
tions Division: he is active in the Electronic 
Industries Association (a member of the 
Board of Governors) and the Institute of 
Electrical and Electronics Engineers, of 
which he is a Fellow. At M.l.T., Mr. Weisz is 
a member of the Corporation Development 
Committee and of the Visiting Committee 
for the Sloan School of Management, and 
he has been a Director of the M.l.T. Club 
of Chicago since 1967. 

For President of the Alumni Association: 

— Howard L. Richardson, '31, consultant, 
of New Britain, Conn. Trained in electrical 
engineering, Mr. Richardson has held re¬ 
sponsible management positions in Gen¬ 
eral Dynamics (Vice President), the Stanley 
Works (Executive Vice President and 
President), and GTE/Sylvania (Senior Vice 
President). He was Vice President of the 
Alumni Association in 1966-68, and has 
been a leader in all aspects of the Associa¬ 
tion's activities in the New York City and 
Connecticut areas. Mr. Richardson is also a 
member of the Corporation Development 
Committee and has held assignments on 
several Visiting Committees. 

For Vice Presidents of the 
Alumni Association: 

— Paul L. Hotte, '42, Vice President - 
Public Affairs, P. R. Mallory and Co., Inc., 
Indianapolis, and President of the P. R. 
Mallory Foundation, Inc. Mr. Hotte was 
elected to the Board of Directors of the Alum¬ 
ni Association in 1973, upon completion of a 
three-year term as a member of the Alumni 
Fund Board: he has also been active in the 
M.l.T. Club of Indianapolis, serving as its 
President in 1961-62. He holds bachelor's 
and master's (1942) degrees in electrical 
engineering. 

— Ellis C. Littmann, '33, President and ^ 
Chairman of Nixdorff-Krein Manufacturing 
Co., St. Louis. Mr. Liftman's company man- [ 
ufactures a diverse range of industrial and 
farm equipment, including also exercise 
equipment and furniture; he studied at , 
M.l.T. In the Department of Business and 
Engineering Administration. Mr. Littmann 
holds the Award of Merit of the Engineers 
Club of St. Louis (1973) and the Bronze 
Beaver (1969) of M.l.T.; he is currently a 
member of the Alumni Fund Board and was 
for two years (1969-71) a member of the 
Association's Board of Directors. He is also 
Estate Secretary and Vice President of his 
Class, and he was President of the M.l.T. 
Club of St. Louis in 1952-53. 

For Members of the 
Board of Directors: 

— Herbert H. Dow, '52, Secretary and Di¬ 
rector of Dow Chemical Co., Midland, Mich. 
The grandson of the founder of the com¬ 
pany, Mr. Dow joined the firm upon grad- 
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uating in general engineering from 
and he has since then held a number of 
management posts culminating with his 
election as Secretary in 1968. He is a mem¬ 
ber of the Corporation Development Com¬ 
mittee and of the Visiting Committee for 
Chemical Engineering; and he was a mem¬ 
ber of the National Sponsoring Committee 
for the new chemical engineering building 
now under construction. 

— Charles K. Holmes, Jr., '49, Vice Presi¬ 
dent of Coca-Cola U.S.A., Atlanta, Ga. Mr. 
Holmes is Director and has been President 
of the M.l.T. Club of Atlanta; earlier he was 
Vice President and President of the M.l.T. 
Club of San Francisco, and he is a member 
of the Club Advisory Board. He is also a 
member of the Alumni Fund Area Council in 
Atlanta and formerly was a member of the 
same group in San Francisco. 

— James K. Littwitz, ’42, Director of Spe¬ 
cial Projects, U.S. and Canadian Photo¬ 
graphic Paper Division, Eastman Kodak 
Co., Rochester, N.Y. Mr. Littwitz joined 
Kodak in 1945; his M.l.T. degree is in the 
field of chemistry. He has been active in the 
M.l.T. Club of Rochester and is now a 
member of the Club Advisory Board; he is 
also Regional Chairman for the M.l.T. Edu¬ 
cational Council, and he has participated in 
Rochester-area Alumni Fund programs. 

— Christian J. Matthew, '43, President 
and Chief Executive Officer of Lester 
Gorsline Associates, Terra Linda, Calif. Mr. 
Matthew's firm is a subsidiary of Arthur D. 
Little, Inc., devoted to planning and 
management work for health-care institu¬ 
tions; his M.l.T. degree is in chemical 
engineering, and he joined A.D.L. im¬ 
mediately upon graduation from the Insti¬ 
tute. He has been a member of the Educa¬ 
tional Council since 1954, was President of 
the M.l.T. Club of San Francisco in 1958-60, 
and is active in Alumni Fund work in the San 
Francisco-Marin County area. 

— Joe F. Moore, '52, President of Bonner 
and Moore Associates, Inc., Houston; Pres¬ 
ident of Scanner, Inc., Houston; and Direc¬ 
tor of the Chemshare Corp., Houston. Mr. 
Moore, whose M.l.T. degree is in chemical 
engineering, has been an active member of 
the M.l.T. Club of South Texas, and he was 
a member of the Club Advisory Board from 
1970-73. 

Additional nominations for these vacan¬ 
cies on the 1975 National Ballot may be 
made to the Secretary of the Alumni As¬ 
sociation; they require signatures of 250 
members of the Association and are due on 
or before March 15. 


Nine Nominees for the 
Nominating Committee 

Nine nominees are standing for three va¬ 
cancies on the 1975 National Nominating 
Committee of the Alumni Association — the 


group, representing all the Association’s 
nine geographic districts, who will nominate 
the slate for the 1976 national election. 

As of February 1, the Nominating Com¬ 
mittee slate is the only contested part of the 
1975 national election (see above) — 
perhaps the membership’s only chance to 
influence the choice of 1976-77 officers of 
the Association. 

The nominees, each proposed by an 
M.l.T. club in the district concerned, are 
listed below; one is to be chosen for each 
district on the 1975 national ballot in April. 

District 5 

Russell F. Hodges, '43, of Bryn-Mawr, Pa. 
Mr. Hodges, who graduated from M.l.T. in 
mechanical engineering, is Account Execu¬ 
tive with Yarnell-Biddle Co., investments, 
Philadelphia. 

Edward F. Murphy, Jr., '41, of Pittsburgh. 
Mr. Murphy is Regional Manager for Linde 
Air Products Division of Union Carbide 
Corp.; his undergraduate degree is in man¬ 
agement. 

Mary Frances Wagley, '47, Headmistress 
of St. Paul’s School for Girls, Brookland- 
ville, Md. Dr. Wagley studied chemistry at 
M.l.T. and has taught at Goucher College, 
Johns Hopkins University, and Smith Col¬ 
lege; she is a member of the M.l.T. Cor¬ 
poration. 

District 6 

Charles E. BossI, '42, of Kettering, Ohio. A 
management graduate, Mr. Bossi is owner 
of C B Development Co., real estate con¬ 
struction and leasing, Dayton. 

John T. Shutack, '43, of Hinsdale, III. Mr. 
Shutack is Senior Vice President in the 
Chicago office of the management firm of 
Booz, Allen and Hamilton; his degree is in 
management. 

Sheldon G. Thorpe, '52, of Cleveland. Mr. 
Thorpe is Assistant to the President of 
Youngstown Steel Door Co. He studied 
management at the Institute, and he has 
held technical management positions in a 
number of midwestern companies. 

District 7 

Donald E. Burke, '46, of St. Petersburg. 
A graduate in aeronautics and astronautics 
and in management, Mr. Burke is with the 
Florida Municipal Bond Department of Reyn¬ 
olds Securities, Inc., St. Petersburg. 
George H. Wayne, '48, of Miami, whose 
M.l.T. degrees (S.B. and S.M.) are in elec¬ 
trical engineering. Mr. Wayne was founder 
and — until its acquisition by Itek Corp. — 
President of Wayne-George Corp., Newton, 
Mass.; he is now a Director of Dynamics 
Research Corp., Wilmington, Mass. 

Gordon T. Yamada, S.M. '62, of Arlington, 
Va. Mr. Yamada was a Sloan Fellow at 
M.l.T.; after a management career in the 
Department of Defense, he is now as¬ 
sociated with the General Services Ad¬ 
ministration in Washington. □ 
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Adjunct Professor: To 
Bring “Doing” to M.l.T. 

A new rank of Adjunct Professor, intended 
for people of senior experience who will 
work part-time on M.l.T. activities which re¬ 
quire "knowledge and skills which do not 
normally exist on the faculty and which can¬ 
not be taught in-house," has been approved 
by the faculty for a three-year trial. 

Reporting for a study committee, William 
L. Porter, Dean of the School of Architecture 
and Planning, recalled for the faculty at its 
November meeting "the M.l.T. tradition of 
combining ‘thinking’ and ‘doing' in its educa¬ 
tional activities" and “the belief held widely 
at M.l.T. that such a combination is the way 
to educate." He said the new rank "would 
provide an important means to couple 
teaching and research programs to the is¬ 
sues and to the institutions of our society, 
... a type of interaction with the outside 


world different from that now possible within 
existing faculty ranks.” 

Though support was general, several 
members of the faculty questioned or op¬ 
posed the plan during a 45-minute debate. 
Some wondered if the new rank was 
needed, since categories such as Visiting 
Professor already existed (the Adjunct Pro¬ 
fessor is different, argued Dean Porter; he 
would be recognized as a part-time teacher 
with a loyalty divided between M.l.T. and 
some organization outside it.) Others said 
they feared the new rank might produce 
conflicts of interest (particularly with respect 
to patents and research sponsorship), 
threaten the tenure and promotion system, 
prove costly in a period of budget restric¬ 
tions, lessen academic professionalism, 
and reduce the chances of junior faculty for 
advancement. 

During the trial period, no more than 25 
Adjunct Professors may be serving at any 
one time, and in any department, they may 
not number more than 5 per cent of the 
faculty in that department. □ 


Computers and People in Research: 
Toward a New Partnership of 
Ideas and Techniques 


A laboratory without a computer? Unthink¬ 
able, these days. 

But what about a laboratory peopled en¬ 
tirely by computers? Equally unthinkable, 
thinks Paul F. Doering, '58, of the Eastman 
Kodak Co.'s Research Laboratories in 
Rochester, N.Y. He dismisses that futuristic 
vision in favor of a different scenario for a 
subtler but more significant change caused 
by the computer’s growing inroads in re¬ 
search and development. 

In a tutorial presentation to the American 
Chemical Society last fall, Mr. Doering 



What does an engineer expect of a human 
laboratory assistant? That he'll run an 
experiment without undue supervision and 
record and analyze the data accurately. 
You can expect exactly the same thing of a 
computer, says Paul F. Doering, '58, of 
Eastman Kodak Co. But there's a subtle 
difference, and therein lies the reason that 
the computer will never displace the 
engineer in research and development. 


cited two reasons for his confidence that 
the computer will never replace the re¬ 
search engineer: 

— Computers have never achieved quite 
the heights which their proponents have 
predicted for them. Remember com¬ 
puterized language translation, a dream 
(the "fad of the 1960s,” said Mr. Doering) 
into which was poured millions of dollars of 
research money? There turned out to be an 
intractable problem: the machine’s inability 
to cope with the idiom, he said, recalling the 
story of the computer asked to translate 
"out of sight, out of mind”; its response: "in¬ 
visible lunatic.” 

— Computers need programs. “We cannot 
submit our problem to the computer without 
first specifying in painfully minute detail 
what steps the computer must perform en 
route to a correct solution," and the fact is 
that a computer will "execute a bad program 
just as loyally as a good one.” So it requires 
the presence of scientists and engineers — 
and it imposes on them an “objective prob¬ 
lem analysis ... absent in some of our 
casual, subjective formulations of human- 
run experiments," thinks Mr. Doering. 

Herein, too, lies what Mr. Doering thinks 
is the computer’s thrust for "profound 
change” in the practice of research and de¬ 
velopment. We try to find common elements 
in all our computerized problems in order to 
reduce our programming effort. And this 
search for commonality leads us toward ”a 
new comprehension — a scientific ur¬ 
banity, if you will — helping us to formulate 
relationships to which our earlier, more 
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parochial viewpoints may have blinded us. 

"We tend to become people of ideas in¬ 
stead of people of techniques," he said — a 
change which future historians may regard 
as "the greatest contribution that computers 
will have made to the laboratory." □ 


Potentially Great Racers 
Made of Cardboard 
and Paper Clips 

The stands were packed. Photographers 
jockeyed for a shot of the photo finish. 
Shades of Andy Granatelli’s ball bearing! 
Was this the Indy 500? The Grand Prix, 
perhaps? Close, but no cigar. The scene 
was Room 3-270, where the 2.70 design 
contest — "The Potentially Great Race" — 
was being held. 

Each semester of 2.70 (Introduction to 
Design, taught last term by Robert W. Mann, 
'50, Uncas Whitaker Professor of Biomedical 
Engineering, Associate Professor Igor Paul, 
'60, and Assistant Professor Woodie C. 
Flowers, Ph.D. '73) includes an innovative 
design and construction contest. Problems 
have ranged from a water-bearing waiter to 
a marble-carrying pulley, designed by stu¬ 
dents and built with kits comprised of such 
common artifacts as throat lozenges and 
mouse traps. 


How do students learn engineering design? 
That may not be the crucial question, thinks 
Professor Woodie C. Flowers, Ph.D. 73; 
the real problem may be to give students 
the confidence they need to innovate 
creatively. Hence the annual 2.70 design 
contests. Last fall the problem was to build 
(from a given packet of materials) a 
machine to run down a track, interrupt a 


This year's instructions described the 
goal as “a device which travels down a 
given track (3 x 10 ft.), turns on a light bulb 
by interrupting a light beam, reverses direc¬ 
tion, and travels back across the 'start' line 
as quickly as possible." To build their en¬ 
tries, students had small sheets of Mason¬ 
ite, celluloid, and paper; tubing of cardboard 
and polyflow; welding and steel rods; string; 
Lycra thread; wooden strips and dowels; 
rubber bands; paper clips; caster wheels; 
note cards; one pound of sand; plexiglass; 
and a pencil. Glue and other adhesives 
could only be used for bonding and non¬ 
functional decoration. The rules stipulated 
that the energy used by the device had to 
come solely from a change in the altitude of 
its center of gravity and that the device's 
dimensions had to be contained by a two- 
foot cube measured from the device's base. 

A month and a half after the class re¬ 
ceived the assignment and kits, the breath¬ 
less audience was waiting. There was an 
early favorite; a gleaming orange racer with 
a color-coordinated flag atop a pole; the flag 
dropped down to block the light beam so 
that the racer would be saved the time 
needed to cover the length of the pole. But 
the flag did not operate during the 
semifinals; nevertheless, the creator, Paul 
Robershotte, '76, retained the record time 
of 6.2 seconds. 

Dependability, coupled with speed, was 
the final judge as the two winning racers 
matched turns of the wheel, hitting the light 
beam within milliseconds of each other 
while the cries of their fans urged them on. 


light beam, and run back again to the 
starting line as quickly as possible. In this 
picture a "potentially great racer" entered 
in the final competition has reached its first 
destination and is ready for its return trip; 
the photographer is Professor Igor Paul, 
‘60, and Professor Robert W. Mann, '50, is 
standing with Professor Flowers behind the 
"finish" line. 


At the finish, the Polaroid photograph 
proved Lee Ho, '76, to be the winner, 
clocked at just 7.6 sec. 

And the prize for his hard work? A new 
design book which had just arrived the pre¬ 
vious day in the mail. 

What does all this have to do with teach¬ 
ing would-be engineers how to design seri¬ 
ous, useful products? Just this, said Profes¬ 
sor Flowers, explaining his idea to a group 
of high school teachers visiting M.l.T. in the 
fall: All the lectures and all the handbooks in 
the world won't give a student confidence to 
use what they can tell him with imagination 
and wisdom. If simple — even hilarious, but 
serious — contests can help students over 
this ultimate psychological hurdle, that may 
be the most important contribution M.l.T. 
can make; after all, a good student can read 
books and use computers on his own, any 
time. □ 


Tuition to $3,700 
Under Pressure of 
Inflation 

Tuition was sure to rise; it was only a ques¬ 
tion of how much, and when the ascent 
would be announced. 

Uncertainties were resolved early in De¬ 
cember: Effective with the Summer Session 
in 1975, tuition will be $3,700 for an 
academic year of two terms. It is an in¬ 
crease of $350 over the $3,350 tuition for 
1974-75. 

Though annual tuition increases have 
come to be expected at the Institute, Paul E. 
Gray, '54, Chancellor, said in announcing 
the new rate that M.l.T. tuition — though it 
grew faster than did the consumer price in¬ 
dex early in the past decade — was in fact fal¬ 
ling behind the general level of inflation dur¬ 
ing the past two years. And in the last ten 
years, he said, tuition "has declined slightly 
as a fraction of median family income and 
as a fraction of the average starting salary 
of M.l.T. graduates." 

Inflation is obviously the villain behind the 
latest increase. "In the face of rapidly rising 
costs of materials and services," Dr. Gray 
said, "M.l.T. had no responsible alterna¬ 
tive." 

"All major private universities are con¬ 
fronted with the same fiscal reality, and 
others are finding tuition increases essential 
to maintain their quality and solvency over 
the long run. Despite next year's increase, 
however, M.I.T.'s tuition will continue to 
bear only the same percentage of total uni¬ 
versity costs that it has over the past de¬ 
cade.” 

Next year, at $3,700, tuition income will 
account for about 39 per cent of M.I.T.'s 
total expenses — exclusive of direct ex¬ 
penses for sponsored research. In 1962-63, 
when tuition was $1,700, the percentage 
was 40. □ 
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“Rates Will Not 
Be Going Up” 

... an unusual headline these days — and 
in sharp contrast to the one immediately 
above it in The Tech (see above). Dormitory 
and commons meals rates, defying 
inflationary pressures, would not go up in 
the second term. 

"As we see it now," Arthur Beals, As¬ 
sociate Director of Housing and Food Ser¬ 
vices, told The Tech, “our guesses were 
good enough to rule out the necessity of 
housing rate increases. . .. Our heat rate 
estimates were right on the nose. Electricity 
was somewhat higher than we had antici¬ 
pated, but with everything considered we 
came out about even.” □ 


See the World 

With the Debate Society 



45,000 Books for $53,000 


Resolved: That the M.l.T. Debate Society 
Opened Its Season With Its Best Perform¬ 
ance in Five Years. 

Last year, the Debate Society finished 
first in New England and 20th in the country. 
But this year, thinks Jack Segal, '76, Soci¬ 
ety President, team prospects are even bet¬ 
ter. That’s because of the growing popular¬ 
ity of debating, he told Margaret Brandeau, 
'77, of The Tech; four top upperclassmen 
are back from last year, and several good 
freshmen have joined the ranks. 

The Society started its season during the 
first weekend in October (4-6), by sponsor¬ 
ing the M.l.T. Invitational Debate Tourna¬ 
ment — the first major competition on the 
1974 collegiate debate circuit. Although 
M.l.T., as the host school, could not partici¬ 
pate, the debaters had a chance to watch 
their foremost challengers in action; the 
University of North Carolina team proved to 
be the toughest, winning with an undefeated 
tournament record. 

Since then, M.I.T.’s top team, consisting 
of Larry Summers, '74, and Mr. Segal, has 
won two of six tournaments with fields av¬ 
eraging 60 teams. The wins were at the 
Tarheel Invitational at the University of 
North Carolina (October 25-27) and at Bos¬ 
ton University (November 8-10); Summers 
was named third-best speaker at Tarheel. 

At the Catholic University Round Robin 
Debate Tournament, Washington, D.C. 
(November 25-27), to which the country’s 
top eleven forensic teams were invited. 
Summers and Segal were second, losing 
8-2 to Georgetown’s 9-1. Two days later at 
the Georgetown Invitational, the same 
M.l.T. team was forced out in the semifinals, 
finishing third out of 120; however. Sum¬ 
mers was named fifth-best speaker at both 
tournaments. 


Some 22,000 people came to the Sala de 
Puerto Rico on December 4, 5, 6, and 7, 
and they brought some 45,000 M.l.T. Press 
books at discounts from list prices ranging 
from 50 to 90 per cent. Proceeds totalled 
some $53,000, Anne Sayre, Publicity 
Manager of the Press, told The Tech. /f was 
the largest version yet of a sale which is fast 


Providing strong second- and third-team 
support during the Alan S. Rapaporte 
Memorial Tournament at Brandeis Univer¬ 
sity, Mark Sherman, '77, and Richard Stein¬ 
berg, '77, took second place and Tom Matti- 
son, '78, and Jeff Lillien, '78, finished ninth 
— the first M.l.T. freshman team in the last 
two years to compete in the final round of a 
varsity tournament. And to supplement the 
win at Boston University, Messrs. Sherman 
and Steinberg reached the quarterfinals, 
only to be "closed-out" by Messrs. Sum¬ 
mers and Segal (when two teams from the 
same school are paired, there is no debate 
and the lower-ranked team retires from the 
tournament). During Christmas vacation, 
Messrs. Summers and Segal competed in 
two West Coast tournaments. Their fifth- 
place finishes made their cumulative record 
70-14. 

At M.l.T., as Mr. Segal told Ms. Brandeau, 
debating is not a topic to be treated lightly. 
After devoting approximately 30 hours each 
week, debaters come to think of their avoca¬ 
tion as "a quasi-social activity. To us it’s a 
sport ... a team competition. We get as 
much sporting competition out of it as other 
people do playing basketball or hockey.” 

Funded through the Finance Board of the 
Association of Student Activities, the De¬ 


becoming a pre-holiday tradition in 
Cambridge. 

The Press, explained Ms. Sayre, was 
looking for "ready cash" and was 
"basically trying to get rid of all unsalable 
stock." The books in the Sala included 
damaged and overstock volumes. □ 


bate Society attends about 20 tournaments 
each year at colleges throughout the United 
States. So a good debater has a chance lit¬ 
erally to tour the country. Perhaps their 
slogan should be: "Join the Debate Society 
and See the World." □ 
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Caution: These Toys 
May Be Hazardous 
To Your Health 

Christmas may be two months past, but its 
joys and presents remain. Even with all the 
precautions that parents take in selecting 
toys, some of these are potentially harmful 
to curious tots who bang and pry at their 
playthings. 

Concerned that dangerous toys banned 
by the U.S. Consumer Product Safety 
Commission might still bo on sale, 44 volun¬ 
teers, all pledges of three M.l.T. fraternities 
— Delta Tau Delta, Delta Upsilon, and Phi 
Gamma Delta — canvassed 150 stores in 
Boston, Cambridge, Revere, Natick, and 
Quincy as the Christmas shopping season 
opened. They found seven toys branded as 
dangerous by their preliminary findings still 
on the shelves of several stores. 

Edward A. Michelson, '78, from D.T.D., 
who headed this survey, reported that the 
offending stores, most of which were subur¬ 
ban rather than urban, sold banned toys 
which ranged from the “party favor" type — 
horns and squealers — containing easily 
breakable parts, to toys with plastic or metal 
squeakers and whistles whose small noise- 
makers could easily be swallowed. All but 
one store acted promptly to remove the 
items when shown listings in a 90-page 
booklet published by the Commission. 

Only “three or four stores wouldn’t let us 
in." said Mr. Michelson. But there were 
other frustrations. Craig Wallach, '78, of 
D.U. became interested in the project be¬ 
cause his sister was injured while playing 
with lawn "jarts," a type of dart game; one of 
the “jarts" hit her. When approached, the 
manufacturer did not remove the game from 
stores; instead, the product was switched 
from toy to sporting goods sections, leaving 
it accessible to unsuspecting adults. 

Mr. Michelson, an experienced hand in 
consumerism (he led a similar project in 
high school), believes that 1974 was the last 
year for such a project due to new laws com¬ 
pelling toy manufacturers to recall toys with 


New M.l.T. quarters lor the four-year-old 
Harvard-M.l.T. Program In Health Sciences 
and Technology are centered in the James 
and Lynelle Holden Human Biology 
Teaching Laboratory. At the dedication on 


dangerous parts. Unfortunately, some small 
stores have a low turnover — hence the 
availability of stock which predates enforce¬ 
ment action based on the Federal Hazardous 
Substances Act of 1972. 

But the survey proved to be so success¬ 
ful that a Tri-Fraternity Freshman Associa¬ 
tion was formed by the three participating 
pledge classes. Composed of two represen¬ 
tatives from each fraternity, the Association 
will continue to act as a social activities 
group in order to aid the public as well as 
themselves. They expect a $500 grant from 
the Commission to be paid upon receipt of 
their report on 1974 activities. □ 


Holden Laboratory 
for Human Biology 

The first (preclinical) part of the curriculum 
of the Harvard-M.l.T. Program in Health 
Sciences and Technology is called human 
biology — anatomy, pathology, endocrinol¬ 
ogy, hematology, gastroenterology, and a 
series of more specialized topics. Some are 
given at M.l.T., some at Harvard Medical 
School. 

Now a $262,000 grant of the James and 
Lynelle Holden Fund has made possible a 
new home for the courses in human biology 
at M.l.T. — the Holden Human Biology 
Teaching Laboratory on the second floor of 
Building 4. More than a laboratory: there are, 
as well, seminar-conference rooms, library 
and reading areas, and a student lounge. 
Eventually there will be three multi-purpose 
pathology laboratories, two physiology 
laboratories, an audio-visual self-teaching 
area, and additional seminar rooms. 

The new facilities are described as "a 
fundamental first step" tor the Harvard- 
M.l.T. program; President Jerome B. 
Wiesner says they will give “an enormous 
boost ... to the joint Harvard-M.l.T. enter¬ 
prise,” and he spoke of its increasing re¬ 
sponse to “the national demand for educa¬ 
tion, research, and development in the 
health sciences and technology.” □ 


November 14 were Kenneth R. Bridges, a 
student in the Program; Walter A. 
Rosenblith, Provost of M.l.T.; Irving M. 
London, Director of the Program; and 
Richard J. Cohen, a student. 


The World in 
Microcosm: What 
Hunger Feels Like 

You’ve just paid $2 to experience the pres¬ 
ent world food situation. As you go through 
the line, you are handed a bowl of rice and 
some tea. But you see your neighbor behind 
you loading his tray with a steak dinner, 
complete with green vegetables and rice. 
What do you do? 

Steven Murphy, Associate Chaplain of 
the M.l.T. Catholic Community, feels that the 
"Hunger Banquet” on November 21 really 
"hit people over the head.” 

The idea was to “reflect the nutritional in¬ 
equities of consumption and distribution of 
food in the world,” he says. It worked this 
way: only one of every four people passing 
through the line in the Lobdell Room re¬ 
ceived a complete dinner; the other three 
ate rice and tea. 

Mr. Murphy thinks that a microcosm of 
world famine unfolded, that very few people 
had really understood the impact of world 
food scarcity until they felt it this way. Sev¬ 
eral people pointed out that the banquet 
didn’t accurately reflect the world food situa¬ 
tion: Nobody went hungry. Some of those 
who received steak dinners offered to share 
them with poorer-fed neighbors; but a 
number of the rice-and-tea diners were too 
proud to accept the kind offer. (Only one 
person demanded his money back — a 
reaction which Mr. Murphy expected and 
believes is justified.) 

Reservations for the banquet, organized 
by an Ad Hoc Committee at M.l.T. Con¬ 
cerned about World Hunger, reached the 
maximum limit of 150; lots of people were 
turned away. 

It was all part of a national program spon¬ 
sored by Oxfam-America, the Oxford Com¬ 
mittee for Famine Relief. M.I.T.'s banquet 
netted $300, and there were sizeable sums 
from similar activities on other Boston cam¬ 
puses. 

In a parallel M.l.T. activity, the Ad Hoc 
Committee brought together Nevin S. 
Scrimshaw, Head of the Department of Nu¬ 
trition and Food Science; Peter Hakim, Visit¬ 
ing Lecturer with M.I.T.’s International Nu¬ 
trition Planning Program; Anthony Lewis, 
National Correspondent of the New York 
Times; Ngo Vinh Long, Director of the Viet¬ 
namese Resource Center; and Jay W. For¬ 
rester, Germeshausen Professor in the 
Sloan School of Management, for a discus¬ 
sion of alternative responses to the world 
food crisis. Professor Forrester, whose 
comments on the nation’s hard alternatives 
were by far the most controversial con¬ 
tribution to the discussion, agreed that the 
event was at least “remarkably successful 
in getting people to stand up and argue.” It’s 
a process which Mr. Murphy thinks a good 
start toward understanding and perhaps 
solution. □ 
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Decorated by a 70-foot mural 
(above), the “people's park” in 
Allston is a labor of love and the 
product of "sweat equity." Residents 
— adults and children alike — laid 
cobblestones in aesthetic patterns 
(far ieft), vied for the honor of signing 
their names in cement by designing 
the best mosaics (center), and 
virtually created the playground 
themselves with the assistance of 
Nick Elton (left), an M.l.T. graduate 
student in architecture, who found 
the project through M.I.T.'s 
Community Projects Laboratory. 
(Photos: Roger Goldstein, '74, from 
The Tech.) 


“People’s Park”: Unconventional — and Built Unconventionally 


When is a playgound really a playground? 
When it's a product of the people who will be 
using it — not necessarily an arrangement 
of concrete and steel, but a combination of 
these with recycled bricks and tires, contri¬ 
buted materials, and “sweat equity” pro¬ 
vided by the residents themselves. 

On North Harvard St., Allston, such a 
project, to be completed this spring, is taking 
shape under the guidance of P. Nicholas 
Elton, an M.l.T. graduate student in ar¬ 
chitecture. Although Mr. Elton designed the 
basic layout of the park, the residents did 
most of the planning — keeping in mind 
their own needs and the needs of future res¬ 
idents. 

The result: what Mr. Elton says will be “a 
conventional playground built unconven¬ 
tionally,” containing an area for the elderly 
located near the entrance, two play areas — 
one for tots and the other for older children, 
a bike path winding its way through the 
park, a basketball court constructed with 
M.I.T.-negotiated asphalt, and a wood 
gazebo for protection against sun and rain. 

Almost two years ago, the residents of the 
Charlesview Housing Project decided they 


needed a "people's park,” but they had no 
money to build one. So they raised $2,000 
through cake sales and barbecues, formed 
the North Harvard Neighborhood Council, 
Inc., and presented Harvard University with 
a 185-signature petition requesting permis¬ 
sion to rent an unused %-acre parcel of land 
owned by Harvard. Harvard liked the idea 
and gave the Council a free five-year lease. 

That was when the Council sought the aid 
of M.I.T.'s Community Projects Laboratory 
(C.P.L.) — an organization formed in 1968 
to provide field experience for students and 
to contribute to the community and its resi¬ 
dents. [Since then, the spin-off Architectural 
Assistance Program (A.A.P.) has been es¬ 
tablished to offer students short-term em¬ 
ployment for token pay or long-range proj¬ 
ects, like the park, for academic credit.] 

Nick Elton, who was participating in the 
program, turned out to be an excellent can¬ 
didate for the job, having had experience 
scrounging and saving while he was In 
Brazil for the Peace Corps. With funds from 
the Allston-Brighton Area Planning Action 
Council (A.C.A.P.) and the C.P.L., Mr. Elton 
and the residents were able to hire 30 stu¬ 


dents from the Neighborhood Youth Corps 
(N.Y.C.) and buy a few materials. Working 
every day during the summer and every 
weekend in the fall, they saw the park slowly 
but surely begin to materialize. 

A 70-foot fence constructed from wood 
donated by WGBH-TV has become a giant, 
children-made mural coordinated by stu¬ 
dents from the Massachusetts College of 
Art; a manufacturer of dust collectors has 
given a piece of sheet steel which has be¬ 
come a 22-foot curved slide. Among other 
contributions have been 75 trees from the 
Arnold Arboretum Society, and telephone 
poles from the telephone company. Tele¬ 
phone poles? When the time came to build 
the basketball court, explained Mr. Elton, 
“we had to use land which was originally 
marsh. So we lined the court with telephone 
poles, some from the telephone company 
and others which we ourselves had found.” 

When the park is finished, how will the 
area be protected and maintained? As Mr. 
Elton told Phyllis Coons of the Boston 
Globe, "the best protection will be the peo¬ 
ple who live there. They built it.” □ 
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Sailing: 

Toward New Life 
for M.I.T.’s First Sport 


Bowline . .. battens ... jibe .. . clove hitch 
... sheet... lanyard . .. chock .. . jib ... 

Hundreds of students, perhaps beginning 
with Nathanael Herreshoff, '70, who was a 
member of the third class to enter the Insti¬ 
tute, have come to M.l.T. knowing nearly all 
there is to know about this very special voc¬ 
abulary and the experiences it represents. 
But thousands have been introduced to sail¬ 
ing on the Charles River, attending a "shore 
school" to memorize knots and rules of the 
road, passing swimming tests, and qualifying 
as “crew" and finally as full-fledged mem¬ 
bers of the Nautical Association. It is M. I.T.’s 
largest single extracurricular activity and 
probably its most successful intercollegiate 
sport. 

The early history of sailing at the Institute 
is not so clear. A Yacht Club was organized 
in 1894, and Technique records that Presi¬ 
dent Francis A. Walker, Professor George 
A. Osborne (navigation and astronomy), 
George Owen, '94 (naval architecture), and 
Professor Cecil H. Peabody, '77 (mechani¬ 
cal engineering), were among its Honorary 
Members. Mr. Herreshoff was lured back to 
his family boatyard after only a year at the 
Institute: and the Institute career of another 
sailor — Olin J. Stephens, II, '30, designer 
of five America’s Cup defenders — was 
equally brief. 

The fog of uncertainty dissipates in 1935, 
the year of the founding of the M.l.T. Nauti¬ 
cal Association and the construction of the 
first Tech Dinghy (the design was by 
George Owen, who was by now Professor 
of Naval Architecture, the construction by 
the Herreshoff Boatyard in Bristol, R.I.). By 
1936 Henry A. Morss, '93, Assistant Trea¬ 
surer, and Professor Erwin H. Schell, '12, 
were successfully raising funds for a sailing 
pavilion, and it all came together by the end 
of that year, 38 years ago. 

M.I.T.'s reputation in sailing was secure 
almost immediately. The Tech Dinghy set 
the standard for North American collegiate 
sailing and racing; and during the first 25 
years of the North American Intercollegiate 
Racing Championship, M.l.T. won the 
Henry A. Morss Bowl 11 times. 

Seven Members of the Hall of Fame 

Among M.I.T.'s sailing alumni — including 
17 National High Point Skippers — are 
George Warren Smith, '26, the current Na¬ 
tional Bullseye Champion (see Oct.lNov., 
1974, p. 135), and Pierre S. duPont, '33, 
and Daniel D. Strohmeier, '34, participants 
in the Newporl-to-Bermuda race. Sumner A. 
("Huey") Long, '47, won that same race last 
June and adds its trophy to others, including 


the Transatlantic and the Transpacific (see 
Oct.lNov., 1974, p. 143). Alain J. deBerc, 
'55, was still an undergraduate when, as a 
member of the National United States Sail¬ 
ing Team, he was awarded the Sir Thomas 
Upton Memorial Cup. 

The Olympics, perhaps the most competi¬ 
tive sailing event of all, has seen four 
M.l.T. competitors, two of them medalists: 
C. Eric Olsen, Jr., '39 (recently elected, with 
Mr. deBerc and seven other M.l.T. 
graduates, to the Hall of Fame of the Inter¬ 
collegiate Yacht Racing Association of 
North America), Edward A. Melaika, '53, 
Ralph L. Evans, Jr., '48 (silver medal), and 
John Marvin, '49 (bronze medal). 

More recently, Terry L. Cronberg, '66, 
another Hall of Famer, and Stephen J. Cuc- 
chiaro, '74, a 1973 All-American, have won 
the Prince of Wales Trophy, one of the five 
North American yachting championships. 
And women are taking the helm with varsity 
status, already boasting two champions; 
Maria Bozzuto, '73, and Shelly Bernstein, 
'74, winners of the 1973 National Women’s 
Sailing Championship. 

None of this could have happened without 
Walter C. Wood, '17, who returned to the In¬ 
stitute in 1937 to be Sailing Master — a post 
he held until retirement 27 years later, Mr. 
Wood founded the Hall of Fame of the Inter¬ 
collegiate Yacht Racing Association (and 
was among the first elected to member¬ 
ship). He stimulated Intercollegiate sailing 
throughout the U.S. and he was the best 
“salesman" M.I.T.'s sailing ever had. 

From a beginning membership of 500, the 
Nautical Association grew quickly to some¬ 
thing over 1,000; more than 200 sailors are 
on the River during the course of a good day 
in fall and spring, and sailing is the most 
popular elective offered by the Athletic De¬ 
partment. Perhaps 15,000 people have 
learned the challenge and pleasure of sail¬ 
ing at M.l.T. 

After 38 years some improvements are 
now in order. The first generation of Tech 
Dinghies gave way to a new design — 
fiberglass — in 1953, and today's "most 
pressing" need is for a third-generation 
fleet, says Mr. Smith, who is leading a cam¬ 
paign within the 1975 Alumni Fund to raise 
$211,800 for sailing at M.l.T.; ultimately, a 
fleet of 55 dinghies and larks is planned. 
Also needed: improvements to the sailing 
pavilion for the shore school, better shops 
and better storage — an $80,000 addition 
and refurbishing project. 

Alumni interested in the plans should write 
to the Fund or to George Warren Smith, 
Box 506, Pigeon Cove, Mass., 01966. □ 
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Sailing scenes, old and new: the Shamrock 
(top left), named after Sir Thomas Upton's 
own boat, is a far cry from the dinghies 
Jack Wood, 17, and President Karl T. 
Compton (above) used to sail; competition 
is fierce and women provide an ample 
share of it (top right); as a result of the 
fund-raising campaign, the Sailing 
Pavilion (right) should soon be better than 
ever. (Photos: M.i.T. Nautical Association, 
M.i.T. Historical Collections, M.I.T. 

Design Services.) 
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Shown in action: a water polo goalie (lop) 
attempts to make a save,- a freshman 
soccer player (above left) does some fancy 
footwork; and sailing enthusiasts (above 
right) keep their sails full. In the New 
Englands, harrier Al Carlson, 75, (right) 
contributed toward M.I.T.'s third-best finish 
in Division III. (Photos: Ed McCabe, 75, 
from The Tech, M.l.T. Athletic Department, 
M.l.T. Design Services.) 



Fall Sports: More in the 
Future than the Present 

Although the fall 1974 sports record ap¬ 
peared dismal — 19 wins, some 21 losses, 
and 3 ties — hope for the future can be 
drawn from some superb, though scoreless, 
playing. 

Heading the list was the cross-country 
team which sported a 9-2 record, the sec¬ 
ond best in M.I.T.'s history. Losing only to 
Brandeis and Worcester Polytech, the team 
was led by Frank Richardson, '77, who won 
five of the six regular-season races and 


FKJSted the fastest time — 24:30 — run by an 
M.l.T. harrier over the Franklin Park (Mass.) 
five-mile course. He also placed seventh in 
the Eastern Small Colleges Champion¬ 
ships, 19th in the New Englands, and 30th 
in the National Collegiate Division III Title 
run. 

The golf team with a 3-1-1 record dis¬ 
played an overall talent which should be¬ 
come more evident in the spring. With no 
outstanding low scorer, the team's best vic¬ 
tory (5-2) was over Boston College, a per¬ 
ennial New England golf power. 

With impressive victories over four oppo¬ 
nents and losing decisively to only Harvard 
and Yale Universities, the water polo team's 
4-8 record was a vast improvement over last 
season's 1-11 showing. Although most of 
the team will be lost at Commencement 
time, Steve Melknikoff, '78, and goalie 
Steve Oblath, '77, both of whom were start¬ 
ers this year, are expected to be the team's 
future mainstays. 

In soccer, M.I.T.'s team was plagued with 
injuries to key forwards, resulting in a dis¬ 
appointing 1-10-2 season. Captain Ray 
Marotta, '75, led the team with five season 
goals while Charlie Sommer, '76, allowed 
only one goal in six games, four of which 
were 1-0 losses. Captain Marotta and Greg 
Hunter, '76, were selected for the Greater 
Boston All-Star Team with fullback Hunter 
also winning All-New England honors in the 
college division. 

For the men's and women's sailing 
teams, this fall was not one of their best 
seasons, the men winning only two major 
regattas and the women, in a state of reor¬ 
ganization, placing fourth in four minor re¬ 
gattas. The annual Jack Wood and Staake 
Trophy regattas were won by "A" division 
skipper. Chuck Tucker, '76, and crew. 
Chuck Johnson, '76, and “B" division skip¬ 
pers, Paul Erb, '76, and Bill Critch, '77, and 
crew, Steve Gourley, '77. □ 


Running 255 Miles 
in One Day 

For 24 hours beginning at noon on Friday, 
November 29, ten members of the varsity 
cross-country team took turns running one 
mile on the track in Rockwell Cage. By 
Saturday noon, 24 hours later, they had 
covered 255.15 mi. — a heart-breaking 
1.65 mi. less than the Massachusetts 24- 
hour marathon record of 256.8 mi., which 
was their goal. 

There was little food and almost no sleep. 
Every mile covered in the first 14 hours of 
the event was done in less than six minutes; 
the best was run by Alfred Carlson, '75, in 
4:56. But by Saturday morning the average 
was a good deal longer, and overall each 
mile should have been run just 2.6 sec. fas¬ 
ter if the team was to break the state 
record. □ 
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The Gallety 


Aspects of the Cambridge scene this winter 
(clockwise, beginning at the right): 

— You thought final examinations were a 
thing of the past at MU.? Look at how 
students finished the first term in the 
traditional way as the Christmas holidays 
approached; the scene is du Pont Gym. 

— The Cambridge children are in the 
newly-decorated quarters of Tutoring Plus 
at 183 Harvard Street: they're shown with 
Paul E. Fallon. '78. who organized his 
fraternity brothers at Phi Delta Theta to 
face-lift Tutoring Plus' threadbare rooms. 

— A rare warm day in winter found Paul E. 
Gray, '54. Chancellor, in a moment of quiet 

— reviewing notes before a speaking 
appearance. 

— The Charles Stark Draper Laboratory 
takes the plunge: four principals at the 
groundbreaking for Draper's new quarters 
in Technology Square. 

— David Epstein; Conductor of the M l. T. 
Symphony Orchestra, took the podium at the 
Boston Symphony Youth Concert for a new 
work commissioned of himself and his wife 
by the Youth Concerts: the narrator is 
Janet Bookspan. 
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People 



M. F. Granville P. F. Hellmuth R. L. Terrell 


The Persevering Inventor of Power Steering 
Recalls His Struggles with $1 Million Gift 


The Corporation 
Picks Three Leaders 

Three industrial and professional leaders 
were elected members of the M.l.T. Corpo¬ 
ration for five-year terms on December 6. 
They are: 

— Maurice F. Granville, Jr., S.M. '39, 
Chairman of the Board and Chief Executive 
Officer of Texaco. Inc. 

— Paul F. Hellmuth, '47, Senior Managing 
Partner in the law firm of Hale and Dorr, 
Boston. 

— Richard L. Terrell, Vice Chairman of the 
Board of General Motors Corp. 

All three will meet with the Corporation for 
the first time early in March. 

Mr. Granville studied at the University of 
Texas before entering the Institute, and he 
joined Texaco upon completing his M.i.T. 
degree in chemical engineering. He became 
President of Texaco’s Petrochemical De¬ 
partment in 1960, Vice President for Plan¬ 
ning in 1967, and President in 1970. Mean¬ 
while, he has served on the Corporation Vis¬ 
iting Committee for Chemical Engineering 
and on the National Sponsoring Committee 
for the new chemical engineering building 
now under construction, and he has been 
active in the M.I.T. Alumni Center of New 
York. 

Mr. Hellmuth, who graduated from the 
University of Notre Dame, studied in the 
Sloan School of Management at M.I.T. in 
1947 while working for the LL.B. degree at 
Harvard. He joined Hale and Dorr upon 
completing his legal studies, and since then 
he has risen to leadership in that firm while 
serving many nonprofit educational, medi¬ 
cal, and social organizations in a volunteer 
leadership capacity. 

Mr. Terrell is the first member of the Pro¬ 
gram for Senior Executives in the Sloan 
School of Management to be elected to the 
Corporation: he attended the Program in 
1958, just before he became Vice President 
of General Motors. Since then he has 
worked in top management positions in 
several General Motors groups, becoming a 
G.M. Director in 1972. □ 


Francis Wright Davis knew all about power 
steering for automobiles and trucks in the 
1920s, but he found Detroit a bit reluctant. 
Indeed, despite his advocacy, U.S. au¬ 
tomakers remained skeptical for nearly 30 
years. Only after World War II, when power 
steering finally became a commonplace fea¬ 
ture of American automobiles, could Dr. 
Davis consider his battle won. 

Now he has celebrated it all by giving 
M.I.T. $1 million in gift and pledge to estab¬ 
lish the Francis Wright Davis Professorship. 

The announcement was made at a lunch¬ 
eon early in the winter, where Dr. Davis (he 
lives in Belmont and Nantucket, Mass.) was 
introduced by Robert H. Rines, '42, a distin¬ 
guished patent lawyer who is Dean of the 
Law School at Franklin Pierce College and 
Lecturer in the M.I.T. Department of Elec¬ 
trical Engineering. Along with Institute dig¬ 
nitaries at the luncheon were a group of 
Dean Rines’ students whose special inter¬ 
est is inventions and innovations — sub¬ 
jects that have concerned Dr. Davis all of 
his professional life. They learned from Dr. 
Davis that the one overriding attribute 
needed by the independent inventor is per¬ 
severance. His own experience with power 
steering he said, bears that out. 

In 1925, Dr. Davis had power steering on 
his own car, a 1921 Pierce-Arrow runabout. 


but it was not uniti 1951 that an American 
rolled off a production line equipped with 
power steering. 

In between were years of dealing with 
cautious automotive industry engineers and 
bitter disappointments as the depression 
cancelled one company’s plans to produce 
cars with power steering, and the start of 
World War II caused the total suspension of 
all production of civilian vehicles. 

Dr. Davis joined the Pierce-Arrow Co. in 
Buffalo, N.Y. in 1910. Twelve years later he 
was Chief Engineer of the Company's Truck 
Division. He spent a year in England and 
France during World War I for Pierce-Arrow, 
which was supplying trucks to the Allied 
Forces; then in 1922 he left the Company 
and established himself as a consulting en¬ 
gineer in the motor truck field. But he didn’t 
neglect the passenger car. 

In 1924 he patented the Davis Steering 
Gear Coupling and sold the device to 
Pierce-Arrow owners. The invention in¬ 
volved a rubber coupling between the lower 
and upper parts of the metal steering col¬ 
umn that reduced the jiggle in the steering 
wheel and prevented engine noise from 
being transmitted along the steering column 
to the steering wheel. Car owners liked the 
device but asked for more. Dr. Davis said. 

’’When they tried to park those big 


92 Technology Review, February, 1975 








It was nearly 30 years after he invented it 
that power steering first appeared on a 
commercially built automobile in the U.S. 
And the lesson in entrepreneurship and 
perseverance which Francis Wright Davis 
learned in the 1920s, 1930s, and 1940s is 
just as important today, he told a group of 
students at the luncheon where this picture 
was made, when Dr. Davis announced a 
$1-million gift to M.l.T. for a professorship 
which will be named in his honor. In the 
picture are (left to right) Robert H. Rines, 
'42, Lecturer in the Department of Electrical 
Engineering: James R. Kiliian, Jr., ‘26, 
Honorary Chairman of the M.l.T. 
Corporation, Dr. Davis, and Robert A. 
Alberty, Dean of the School of Science. 
(Photo: Richard Reihl, 77 from The 
Tech). □ 


Pierce-Arrows in small spaces, they had to 
work very hard on the steering wheel — 
especially women drivers,” he said. 

"This problem stimulated me to conceive 
a solution in using some of the power from 
the mechanism and the engine to assist in 
turning the steering wheel. 

"And that started me thinking about 
power steering for autos and trucks." □ 


Nine Faculty 
Changes . 

New appointments and promotions for nine 
members of the faculty were announced 
early this winter: 

— Ann F. Friedlaender, Ph.D. '64, formerly 
Professor of Economics at Boston College, 
now holds a joint appointment as Professor 
of Civil Engineering and of Economics at the 
Institute. She is a specialist in public and 
urban finance, a member of the Board of 
Editors of the American Economic Review, 
the Quarterly Journal of Economics, and the 
Public Finance Quarteriy, and she sits on 
the Committee on Urban Public Economics. 
Dr. Friedlaender was a member of the 


Brookings Institute from 1966 to 1970. 

— Sandra C. Howell, formerly Research 
Associate in the Department of Architec¬ 
ture, is now Associate Professor of Be¬ 
havioral Science in that Department. She 
came to M.l.T. in 1973 from the Florence 
Heller Graduate School for Advanced 
Studies in Social Welfare at Brandeis Uni¬ 
versity, and she has continued at M.l.T. to 
work on architectural problems related to 
human aging, an aspect of the newly de¬ 
veloping field of environmental psychology. 
She holds degrees in public health and 
psychology from Washington University and 
the University of California (Berkeley). 

— Ronald M. Latanlslon, on leave from the 
Max Planck Institute in West Germany, is 
Associate Professor of Materials Science 
and Engineering; he was formerly a 
member of the scientific staff of Martin 
Marietta Laboratories. Dr. Latanision’s work 
is in the mechanical behavior of crystalline 
and vitreous solids and in metal cutting. 

— David K. Roylance, formerly Visiting 
Lecturer in the Department of Civil En¬ 
gineering, is Associate Professor of Materi¬ 
als Science and Engineering, where he will 
work on the mechanical properties of 
polymers and composites. He holds de¬ 
grees from the University of Utah and since 
1970 has been associated with the Army 
Materials and Mechanics Research Center, 
Watertown, Mass. 

— Raymond T. Schnadelbach, a partner in 
the firm of Schnadelbach-Braun, Inc., in 
Philadelphia, is part-time Associate Profes¬ 
sor of Urban Studies. A landscape architect 
as well as artist, Mr. Schnadelbach has had 
design work exhibited at the Museum of 
Modern Art and the Whitney Museum of 
American Art in New York and the Boston 
Museum of Fine Arts; his degrees are from 
Louisiana State University and Harvard. 

— Phillip A. Sharp, formerly of the Cold 
Spring Harbor Laboratory, New York, is As¬ 
sociate Professor of Biology. He studied at 
Union College (Kentucky) and the Univer¬ 
sity of Illinois, and his current research in 
the field of molecular biology is supported 
by the American Cancer Society. 

— Robert M. Suskind, who has been a 
member of the St. Louis University School 
of Medicine since 1970, is now Associate 
Professor of Medicine in the Department of 
Nutrition and Food Science; he is also As¬ 
sociate Program Director of the Clinical Re¬ 
search Center. He is a graduate of the Uni¬ 
versity of Pennsylvania School of Medicine 
and holds a postdoctoral degree in tropical 
medicine from the University of Dakar, and 
he has worked as Field Director of the 
Anemia and Malnutrition Research Center 
in Chiang Mai, Thailand, and elsewhere in 
Asia and Africa in tropical medicine. 

— Lance J. Taylor, formerly Assistant Pro¬ 
fessor of Economics and Research Fellow 
in the Center for International Affairs at Har¬ 
vard, is Professor of Nutritional Economics; 
he'll work in the Department of Economics 
and with programs in international nutrition 
and food management which are centered 
in the Department of Nutrition and Food 
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Science. Dr. Taylor studied at California In¬ 
stitute of Technology, Harvard, and Lund 
University (Sweden) in the fields of 
econometrics, economic development, and 
mathematical economics. 

— Sheila E. WIdnall, '61, Associate Pro¬ 
fessor of Aeronautics and Astronautics who 
is on leave this year with the U.S. Depart¬ 
ment of Transportation in Washington, has 
been promoted to Professor. Her recent re¬ 
search has been on aircraft wake turbu¬ 
lence — an effect which currently limits run¬ 
way capacity at a number of major U.S. 
airports. □ 


34 Visiting Faculty 

Thirty-four specialists in engineering, sci¬ 
ence, architecture, management, and the 
social sciences are at M.l.T. for all or part of 
this year as visiting members of the faculty. 
They are: 

— Ilhan A. Birkan, head of the Department 
of Mechanical Engineering at the Gala- 
tasaray School of Engineering, Istanbul, 
Turkey, Visiting Professor of Mechanical 
Engineering; Dr. Birkan is also a lecturer at 
the Technical University of the Black Sea, 
and he was formerly Dean of the School of 
Engineering at Besiktas, Istanbul. 

— Thomas H. BrylawskI, a member of the 
faculty at the University of North Carolina at 
Chapel Hill, Visiting Assistant Professor of 
Mathematics. 

— E. Eugene Carter, Associate Professor 
at the Harvard Business School, Visiting 
Associate Professor in the Sloan School of 
Management. 

— Ming M. Chen, Chairman of Aerospace 
and Mechanical Engineering at Boston Uni¬ 
versity, Visiting Professor of Aeronautics 
and Astronautics. At Boston University 
since 1960 (when he graduated from the 
University of Illinois), Dr. Chen has worked 
on research with the Boeing Co., Argonne 
National Laboratory, and the Langley Re¬ 
search Center. 

— Stuart B. Crampton, Assistant Profes¬ 
sor of Physics at Williams College, Visiting 
Assistant Professor in the M.l.T. Physics 
Department. 

— Sheldon L. Glashow, Professor of 
Physics at Harvard, Visiting Professor of 
Physics; he has been a consultant to 
Brookhaven National Laboratory and has 
worked at C.E.R.N. in Switzerland and the 
University of Aix-Marseilles in France. 

— Jeffrey Goldstone, Lecturer in Applied 
Mathematics and Theoretical Physics at 
Cambridge University, England, Visiting 
Professor of Physics; he has taught at 
Cambridge, where he received both under¬ 
graduate and graduate degrees, since 
1961, and he is also Director of Studies in 
Mathematics at Trinity College. 

— Goesta H. Granlund, a member of the 
faculty at Chalmers University of Technol¬ 
ogy, Gothenburg, Sweden, Visiting As¬ 


sociate Professor of Electrical Engineering. 

— G. Robert Greenberg, Professor of 
Biological Chemisty at the University of 
Michigan Medical School, Visiting Professor 
of Chemistry; Professor Greenberg studied 
at the University of Minnesota and was pre¬ 
viously on the faculty at Western Reserve 
University. 

— Gabriel Y. Handler, a member of the 
Technion, Haifa, Israel, Visiting Assistant 
Professor of Civil Engineering. 

— James D. Hedburg, Manager of the In¬ 
ternational Division of Exxon Exploration, 
Inc., Crosby Visiting Professor in the De¬ 
partment of Earth and Planetary Sciences; 
Dr. Hedburg holds degrees in geology from 
Princeton and Stanford Universities. 

— Morgan Jones, a member of the faculty 
in the Graduate School of Management at 
the University of California (Los Angeles), 
Visiting Associate Professor in the Sloan 
School. 

— Fritz S. Klein, Head of the Department of 
Isotope Research at the Wiezmann Institute, 
Visiting Professor of Chemistry; he is a 
consultant to the Israel Atomic Energy 
Commission and has been a guest scientist 
at the Brookhaven National Laboratory, the 
National Bureau of Standards, the U.S. De¬ 
partment of Agriculture, and M.l.T. (in 
1967). 

— Nancy J. Kopell, a member of the De¬ 
partment of Mathematics at Northeastern 
University, Visiting Associate Professor of 
Applied Mathematics. 

— Kal Kroger, Professor at the Technical 
University of Berlin, Visiting Professor in the 
Department of Metallurgy and Materials 
Science. A graduate of T.U.B., Professor 
Kroger's specialty is ferrous metallurgy. 

— Harold D. Lasswell, Professor Emeritus 
of Law and Social Science at Yale who has 
recently been Visiting Research Scholar on 
Population Policy at the Harvard School of 
Public Health, Visiting Professor of Political 
Science. Dr. Lasswell, who is often referred 
to as “the father of modern political sci¬ 
ence.” also holds for this year the Albert 
Schweitzer Distinguished Professorship in 
international affairs at Columbia University. 

— Shneior LIfson, Professor in the 
Polymer Department of Weizmann Institute, 
Visiting Professor of Chemistry. He is a 
graduate of Hebrew University, and he held 
a similar post at M.l.T. in the fall term of 
1968. 

— Dieter List, a member of the Technical 
University of Berlin, Visiting Associate Pro¬ 
fessor of Nutrition and Food Science. 

— John P. Longwell, Sc.D. '43, Senior 
Scientific Adviser in the Corporate Re¬ 
search Laboratories of Exxon Research and 
Engineering Co., Visiting Professor in the 
Department of Chemical Engineering; he 
will teach a graduate course on new energy 
technology in the second term, and he is 
working to define energy-related research 
activities in the M.l.T. Energy Laboratory. 

— John D. Malcolm, a member of Memorial 
University of Newfoundland, Visiting 
Assistant Professor of Mechanical En¬ 
gineering. 



J. P. Longwell 


— James E. Mark, Professor of Chemistry 
at the University of Michigan, Visiting Pro¬ 
fessor of Chemical Engineering for the fall 
term — through January, 1975. He has held 
similar posts at Stanford University and the 
University of Manchester, England. 

— David S. McClain, Senior Economist for 
Data Resources, Inc., Lexington, Mass., 
Visiting Assistant Professor in the Sloan 
School. 

— David Moizer, a registered member of 
the Royal Institute of Architects (England) 
who is Professor of Architecture at Carleton 
University, Ontario, Canada, Visiting Pro¬ 
fessor of Architecture. 

— Claudio RebbI, Research Associate at 
C.E.R.N., Visiting Associate Professor of 
Physics; he was formerly Professor of 
Physics at the University of Trieste. 

— Peter L. Rogers of the University of New 
South Wales, Visiting Professor in the De¬ 
partment of Nutrition and Food Science. 

— Erik Sandewall, who teaches at the Uni¬ 
versity of Uppsala, Sweden, Visiting As¬ 
sociate Professor of Electrical Engineering. 

— Warren D. Seider, a member of the 
Schools of Chemical Engineering and Elec¬ 
trical Engineering at the University of Penn¬ 
sylvania, Visiting Associate Professor of 
Chemical Engineering. 

— William Simon, Head of the Division of 
Biomathematics and Computer Science in 
the School of Medicine and Dentistry at the 
University of Rochester, Visiting Associate 
Professor of Electrical Engineering. 

— Abraham Szoke, Associate Professor of 
Electrical Engineering at Tel Aviv University, 
Visiting Professor of Electrical Engineering; 
he was a member of the faculty in that De¬ 
partment from 1967 to 1970. 

— Valentine Telegdi, Enrico Fermi Distin¬ 
guished Service Professor of Physics at the 
University of Chicago, Visiting Professor of 
Physics; his doctorate is from the Swiss 
Federal Institute of Technology. 

— Previn Varalya, a member of the faculty 
at the University of California (Berkeley) 
since 1971, Visiting Professor of Electrical 
Engineering. 

— Herbert Weber, who teaches at the 
Technical University of Berlin, Visiting As¬ 
sistant Professor of Electrical Engineering. 

— Michael E. Werner, also a member of 
the Technical University of Berlin, Visiting 
Assistant Professor in the Sloan School. 

— Koichi YazakI, Associate Professor of 
Physics at Rutgers University, Visiting As¬ 
sociate Professor of Physics. □ 
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F. G. Worden M. V. Edds, Jr. 


New Leadership 
for Neurosciences 
at a “Turning Point” 

Having reached the age of 70, Francis O. 
Schmitt, Institute Professor Emeritus at 
whose concept made possibie the 
Neurosciences Research Program and 
whose leadership assured its success, has 
retired from his role as its Chairman and 
Chief Executive Officer. 

He has been succeeded by a two-man 
team: 

— Dr. Frederic G. Worden, Professor of 
Psychiatry at M.l.T. who has been N.R.P.’s 
Executive Director since 1970, is now chief 
executive with the title of Director. 

— Mac V. Edds, Jr., formerly Dean of the 
Faculty of Natural Sciences and Mathema¬ 
tics at the University of Massachusetts, 
Amherst, has been named Executive Direc¬ 
tor of N.R.P. Dr. Edds will also be Professor 
of Neurobiology in the Department of Nutri¬ 
tion and Food Science. 

Dr. Schmitt himself, holding the new posi¬ 
tion of Foundation Scientist, will spend full 
time on research seeking to "bring together 
and codify new and powerful concepts in 
brain function which . .. are expected to 
bring about major advances in neurosci¬ 
ences during the next decade,” according to 
the announcement. 

Dr. Worden thinks N.R.P., an interna¬ 
tional center and clearing house for brain 
research operating under M.I.T.'s auspices, 
is at “a significant turning point." Brain sci¬ 
ence, he says, awaits "conceptual break¬ 
throughs as powerful as those of chemical 
coding of genetic information”; these in turn 
will lead to a "substantive understanding of 
how the brain mediates the behavior and 
mind of man.” Reaching for this goal, 
N.R.P. will emphasize a more flexible staff 
group so that leading neuroscientists and 
workers in related fields of chemistry, 
biochemistry, biology, neurology, and 
psychology — as well as mathematics and 
physics — can make short-term visits. 
They’ll be formed into task forces to tackle 
specific research targets. 

Dr. Worden has been at N.R.P. since 
1969, and he has been Executive Director 
since 1970; trained as a psychiatrist, he was 
Professor of Psychiatry and a member of 
the Neuropsychiatric Institute at the Univer¬ 


sity of California (Los Angeles) before com¬ 
ing to N.R.P. Dr. Edds has held teaching 
and research assignments in zoology, 
anatomy, and biology at Chicago, 
Pittsburgh, and Brown; his degrees are from 
Amherst and Yale (Ph.D. 1943). □ 


Weisskopf, Retiring in 
Physics, Turns to Music 

It was billed as a gala evening — and it was 
all of that, as friends and admirers (includ¬ 
ing some distinguished former students) 
gathered at the Sala de Puerto Rico in the 
Student Center to pay tribute to Professor 
Victor F. Weisskopf late last fall. 

This had been the first day of a two-day 
symposium (see pp. 58-59) honoring the 
physicist who retired from full-time teaching 
last June, and the evening program was a 
time for fun and relaxation — and especially 
for music, one of Dr. Weisskopf's loves ... 
a night to "celebrate Viki in music,” said 
Professor David H. Frisch, Ph.D. '47. 

As master of ceremonies. Professor 
Frisch got off some good one-liners, includ- 


After finishing his assignment as Conductor 
of the "Union of Concerto Scientists" 
(above). Professor Victor F. Weisskopf 
responded to the audience enthusiasm 
with a deep bow; and then he moved with a 
spring in his step to greet coileagues and 


ing a few “in" jokes, to keep the merriment 
level high. Then the audience settled down 
for a chamber concert that featured Profes¬ 
sor Weisskopf as pianist and conductor. As 
pianist, he joined with violinist Eric Rosen- 
blith and cellist Jochen Heisenberg in 
Beethoven's "Trio in E-Flat Major.” Their 
playing earned sustained applause and 
cries of "Bravo!," and Professor Weisskopf, 
who was in high spirits all evening, did a lit¬ 
tle skip of joy. Then he returned to the stage 
to conduct a chamber group, made up 
largely of Physics Department faculty, in a 
performance of Bach’s "Brandenburg Con¬ 
certo No. 3." 

Professor Frisch was a member of the 
group ('cello), which he dubbed the "Union 
of Concerto Scientists,” a takeoff on the 
Union of Concerned Scientists whose main 
concern is opposition to nuclear power 
plants. Another of the musicians was Pro¬ 
fessor Kerson Huang (violin), one of the or¬ 
ganizers of the event; Professor Frisch 
called him the "Sol Hurok of theoretical 
physics." The other musicians were Martha 
Jaffe and Professor Hale Bradt, violins; Pro¬ 
fessors Alan Qrodinsky, Bernard Burke and 
Louis Howard, violas; Professors Jochen 
Heisenberg, June Matthews and George 
Clark, 'cellos, and Professor Francis Low, 
cembalo. — Charles H. Bail. □ 


friends in the Sala de Puerto Rico this fall at 
a party in his honor upon retiring from 
full-time teaching. Professor Weisskopf, a 
member of the Department of Physics since 
1945, was its Head from 1966 (when he 
also became Institute Professor) to 1973. 
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Gus Solomons Company dancers feel that 
each viewer should be free to interpret their 
contemporary dance as his own 
experience dictates. It is essentiai to them 
to have a mutual interplay between the 
participants and the onlookers: Ideal 
performance spaces are large rooms — 
like the lobby of M.I.T.'s building 7 where 
they appeared for a week in 1972. 



Liquid Architecture 

"It started, I guess, in Sunday school... we 
were singing a hymn with a fantastic beat — 
and I found myself dancing out in the aisle." 
But only a scolding resulted at the time, 
Gustave Solomons Jr., '61, remembered 
with a wry smile. 

"It was like leading two separate lives," 
he said, "as a student of dance in the eve¬ 
ning at the Boston Conservatory; an ar¬ 
chitecture student during the day. I slept 
very little, had boundless energy, and en¬ 
joyed everything tremendously.” But ar¬ 
chitecture was certainly not always of sec¬ 
ondary interest to dance. “It wasn't until I 
was a sophomore at M.l.T. that I began 
modern dance lessons, with Jan Veen in 
Boston. First it was one evening a week, 
then two, then many. I had always been 
limber, and music study was a part of my 
background — eight years of piano les¬ 
sons.” Nor was the decision made during 
studies at M.l.T. to pursue a career in 
dance. "I was offered a job dancing as soon 
as I graduated — before I found one in ar¬ 
chitecture — and from then on that's what 
has engulfed my time and energies." 

“Do you regret giving up architecture?” I 
asked. He immediately shook his head no. 
"To me, dance is a kind of liquid architec¬ 
ture. .. My dances are 'structured energy,' 
pure motion influenced by my architectural 
concept of design.” 

On his own, Mr. Solomons has choreo¬ 
graphed and performed on the major TV 
networks; in 1968, for National Educational 
Television under a Rockefeller Grant, he 
performed an award-winning dual screen 
experimental dance piece. He has danced 
as a soloist in many companies, including 
Donald McKayle, Joyce Trisler, Pearl Lang, 
Martha Graham. But the primary influence 
in his evolution as a dancer-choreographer: 
"The association I value most, is that as a 
member of the famous avant-garde dance 
troupe of Merce Cunningham. I toured and 
performed throughout the U.S., Canada, 
and Europe with them from 1965 to 1968.” 

In 1971, the Solomons Company/Dance 
was formed in New York, with seven dan¬ 
cers. Mr. Solomons writes of the concept 
behind their performance: "We call our 
group — what we do — concert dance; I'm 
dealing with motion as a medium. There are 
no political or social overtones. My ideas 
don't originate specifically from my black 
background, although of course they are 
personal. Without literal meanings, our 
dance deals with kinesthetic and spacial re¬ 
lationships, organized during various kinds 
of chance and game rule procedures, 
many of which occur during the actual per¬ 
formance. The movement is shaped and 
shaded by the dancers' own personalities. 
The dance is more than abstract; abstrac¬ 
tion is rooted in the concrete, whereas my 
dance is non-objective. There is no con¬ 
crete influence; energy alone produces the 
result. The open structure and pure move- 
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merit of the dances make them adaptable to 
the widest variety of open spaces, theater 
stages, and non-theaters alike. Large open 
rooms, like gymnasiums, gaileries, assem- 
biy rooms, plazas, malls, etc. are ideal for 
our presentations — spaces in which the 
spectators are not separated from the 
dancers and can relate visually and kines- 
thetically from all sides. Each different van¬ 
tage point reveals relationships in space 
and motion which are unique to each indi¬ 
vidual viewer." 

It is not easy to earn a living as a dancer. 
"I was lucky," Mr. Solomons told me, "I al¬ 
ways earned money in related jobs 
(teaching in universities including Harvard, 
U.C.L.A., American University, N.Y.U., Uni¬ 
versity of Rochester, Connecticut College). 
Many dancers have to do something entirely 
unrelated to make a living." 

What is a Solomons Company/Dance per¬ 
formance like? From Don McDonagh in The 
New York Times: “The dances of Gus Sol¬ 
omons Jr. usually titillate and, at the same 
time, they caress the eye with a flow of 
long-limbed and neatly phrased images. 
Solorhons is a rigorously intelligent choreog¬ 
rapher with passion as well as a marvelous 
flair for performing. With care he corrals his 
own passion but allows his audience to 
spread its feeling all over his precise 
dances. The result is a pleasing combina¬ 
tion firmly supported by the sound structure 
of his pieces." — M.L. □ 


Our First Guest 
Conductor: 

It was a Love Affair 

"I really fell in love with this orchestra!... I 
have never felt so good with any orchestra 
... magnificent results." 

Those are among the comments of Dalia 
Atlas. Conductor of the Technion Symphony 
Orchestra and the Israel Pro Musica Or¬ 
chestra, while she was the first-in-history 
Guest Conductor of the M.l.T. Symphony 
Orchestra during the fall. 

The occasion was the absence of the 
M.l.T. Symphony's regular Conductor, 
David M. Epstein, on a guest-conducting 
mission of his own, Ms. Atlas’ visit was the 
first half of an exchange that will later take 
Professor Epstein to the Technion in return. 
She worked with the Orchestra to prepare a 
concert which included Beethoven's 
Egmont Overture, Zvi Avni's Meditation on 
a Drama, the Boccherini B-flat Cello Con¬ 
certo, and Debussy's La Mer. 

The Orchestra liked her. “The response 
of an orchestra to a guest conductor is a 
difficult test of its abilities and flexibility," 
thinks Stephen Owades, '75, who inter¬ 
viewed Ms. Atlas in her McCormick Hall liv¬ 
ing room for The Tech as her visit was end¬ 
ing. Mr. Owades says Ms. Atlas and the 


Daka Atlas, Conductor of the Technion 
Symphony Orchestra, spent a month at M.l. T. 
early in the winter as the M.l.T. Symphony 
Orchestra’s first Guest Conductor. A fine 
experience, she told Stephen H. Owades, 
'75, of The Tech; she was "most impressed" 
with the M.l.T. Music Division. She found at 


Symphony “worked well together," and he 
thinks the concert was “outstanding." His 
summary: 

"The Beethoven had strength and solidity 
as well as excitement, the Avni work (an 
American premiere for this contemporary Is¬ 
raeli composition) elicited fine playing from 
a wide variety of solo instrumentalists, 
Boccherini’s elegant concerto demanded 
and received a lightness and buoyancy re¬ 
markable in so large an orchestra, and La 
Mer was a marvel of coloristic subtlety and 
carefully shaped phrasing." 

When she first met the Symphony "it felt 
like I was at home,” Ms. Atlas told Mr. 
Owades. “Scientists making music have the 
ability to get over difficulties, even technical 
difficulties, by analyzing the problem, and 
they can often perform on a level no lower 
than that of professional musicians. 

"You have the same material here; they 
are so fast, they respond so immediately to 
whatever you say to them, they have ap¬ 
preciation, imagination, everything!" □ 


the Institute the same "strong connection” 
between science and music that she knows 
at the Technion: "If you do science In a 
permanent way, and continue to do music 
as well, you can fulfill all of the desires, 
shall I say, of your soul," Ms. Atlas told Mr. 
Owades. 


Turning Metallurgy into 
Materials Science 

Morris Cohen, '33, Ford Professor of Mate¬ 
rials Science and Engineering, has for three 
decades been a key figure in the union of 
engineering and science which has turned 
metallurgy into a broadly based technology 
of natural and man-made materials. Now, 
as one of the world's leading metallurgical 
scientists, he has the additional distinction 
of an Institute Professorship at M.l.T. 

The title is reserved for “scholars of spe¬ 
cial distinction," and it is given only on the 
basis of nominations by colleagues on the 
M.l.T. faculty. President Jerome B. Wiesner 
says that, "among metallurgists and mate¬ 
rials scientists. Morris Cohen is known 
world wide for his penetrating understand¬ 
ing of the structure of matter and how mate¬ 
rials of many kinds are processed to provide 
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M. Cohen 

devices and aggregates of matter that are 
useful to man." 

Professor Cohen has had a major role in 
almost every national study, workshop, con¬ 
ference, or commission concerned with 
materials, materials science, or materials 
engineering education convened in the last 
decade. He was Chairman of the disting¬ 
uished National Academy of Sciences sur¬ 
vey of materials science and engineering 
(COSMAT); he is a past President of the 
American Society for Metals and has twice 
won its Howe Medal; and he has been a 
major force in the revision of curricula at 
M.l.T. to provide students an interdiscipli¬ 
nary view of materials science and en¬ 
gineering. 

As Killian Award Lecturer for 1974-75, 
Professor Cohen will deliver a major paper 
at M.l.T. during the spring. 

Professor Cohen’s interest in metallurgy 
came naturally: His father vyas in the type 
metal business in Chelsea, Mass. He joined 
the M.l.T. faculty upon receiving his doctor¬ 
ate in metallurgy (1936), and he became 
Ford Professor in 1962 when a series of in¬ 
terdisciplinary chairs in engineering was es¬ 
tablished with help from the Ford Founda¬ 
tion. □ 


Individuals Noteworthy 

Kudos: 

Honors, Awards, and Citations 

Four M.l.T. professors have received awards: 
To Harry C. Gatos, Ph.O. '50, of the Depart¬ 
ments of Metallurgy and Materials Science 
and Electrical Engineering: and August Witt, 
of the Department of Metallurgy, the Excep¬ 
tional Scientific Achievement Medal of 
N.A.S.A. for experiments growing crystals in 
space in the Skylab program ... Professor 
Gatos was also the recipient of the Solid State 
Science and Technology Award of the Elec¬ 
trochemical Society... to Morris Cohen, '33, 
Professor of Materials Science and Engineer¬ 
ing, the Killian Award Lecturer for the 1974-75 
academic year ... to Malcolm L. Getter, 
Associate Professor of biochemistry, the 1975 
Rizer Award in Enzyme Chemistry "for his 
discovery, isolation, and study of enzymes 
catalyzing the biosynthesis of DNA in bac¬ 
teria." 

To Nltl Salloway, Associate Producer in 
the Center for Advanced Engineering 


Studies at M. I.T., the 1974 Maya Deren Prize 
of Boston University for her film, Clare ... to 
William A. Baker, '34, lecturer in the Depart¬ 
ment of Ocean Engineering, the Award of 
Merit of the American Association for State 
and Local History, "for research and writing 
contributing a greater understanding of the 
Kennebec River region and Maine maritime 
history”... to Cecil H. Green, '23, an Honor¬ 
ary Doctorate in Science from the University 
of Massachusetts in June 1974... to Robert 
M. White, Sc.D. '50, the 1974 Rockefeller 
Public Service Award for the Development 
and Protection of Physical Resources. 

Glen A. Brunk, '71, and Robert P. Hooker, 
'67, presently seniors at the Indiana University 
School of Medicine, were elected members of 
Alpha Omega Alpha, an honorary medical or¬ 
ganization ... Thomas B. King, former head 
of the Department of Metallurgy and Materials 
Science at M.l.T., to Fellow of the American 
Metallurgical Society . . . Harold Chest¬ 
nut, '39, Fellow of the Instrument Society of 
America... Norman L. Weiss, '23, Honorary 
Member of the American Institute of Mining, 
Metallurgical and Petroleum Engineers ... 
Charles H. Norris, Sc.D. '42, Honorary 
Member of American Society of Civil En¬ 
gineers. 

The American Public Health Association 
honored Harriet Louise Hardy, formerly 
Assistant Director of the M.l.T. Medical De¬ 
partment, with the 1974 Edward Browning 
Award for her contributions in the preven¬ 
tion of disease and occupational health 
hazards, and Nevin S. Scrimshaw, Head of 
the Department of Nutrition and Food Sci¬ 
ence, the International Award for Excel¬ 
lence in Promoting and Protecting the 
Health of the People, the Association's 
highest award. .. . William B. Klee, '33, 
and Stanley M. Proctor, '45, were pre¬ 
sented medals from the Garfield Society, a 
society formed to recognize individuals 
whose careers and public lives have been 
outstanding. 

To Paul J. Flory, Visiting Professor of 
Chemical Engineering at M.l.T., the 1974 
Nobel Prize in Chemistry for his achieve- 



The President of Hiram College, Elmer 
Jagow, presents medals from the Garfield 
Society to William Klee, '33 (center), and 
Stanley Proctor, '45 (right) in recognition of 
their outstanding careers and public lives. 
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ments in the study of the physical chemistry 
of macro-molecules, which include materi¬ 
als such as polymers ... to David L. 
MacAdam, Ph.D. '36, the Ives Medal of the 
Optical Society of America ... to Paul A. 
Samuelson, Institute Professor in the De¬ 
partment of Economics, the Distinguished 
Service Award in Investment Education 
from the National Association of Investment 
Clubs ... to Uncas A. Whitaker, '23, the 
Distinguished Achievement Award of the 
Alumni Association of Carnegie-Mellon Uni¬ 
versity ... to William H. Klein, S.M. '44, the 
U.S. Commerce Department gold medal 
"for his leadership in improving techniques 
of weather forecasting and analysis" ... to 
David Bushnell, '60, the 1974-75 Research 
Award in Structural Mechanics which is 
cosponsored by the Office of Naval Re¬ 
search and the American Institute of 
Aeronautics and Astronautics ... to 
Stephen A. Hill, '69, the $100 Second Prize 
in the 1974 Nathan Burkan Memorial Com¬ 
petition of the American Society of Com¬ 
posers, Authors and Publishers for his 
essay, "State Protection of Intellectual 
Property: The New Limits and Their Ef¬ 
fects." 

Contributing New Ideas 

M.l.T. mathematics professor, James R. 
Munkres, had a textbook. Topology: A First 
Course, published recently .. . Olin 
Stephens, '30, was the designer of another 
America's Cup winner, the Courageous ... 
Philip F. Palmedo, Ph.D. '62; David C. 
White, Ford Professor of Engineering and Di¬ 
rector of the Energy Laboratory of M.I.T.; 
Karen R. Polenske, Associate Professor of 
the Department of Urban Studies and Plan¬ 
ning at M.I.T.; and Michael S. Barum, 
Associate Professor of the Department of Civil 
Engineering at M.I.T., were chosen as mem¬ 
bers of a panel of advisors by N.Y. State 
Senator Jay P. Rolinson, Jr., for a regional 
conference on the legislative response to the 
energy crisis. 

Counselors: 

Officers, Directors, and Advisors 
Arthur P. Stern, formerly Professor in the 
Department of Electrical Engineering at 
M.I.T., has been elected President of the 
I.E.E.E.; and Joseph K. Dillard, S.M. '50, 
formerly M.l.T. Professor of Electrical Engi¬ 
neering, to Executive Vice President of the 
I.E.E.E. . .. Christian J. Matthew, '43, 
President and Chief Executive Officer of Ar¬ 
thur D. Little, Inc... . Gerald L. Murphy, '57, 
to Director of Evanston Federal Savings and 
Loan Association . . . Francis M. 
Staszesky, '42, elected to the Atomic Indus¬ 
trial Forum . . . Robert W. Lundgren, '40, to 
Executive Vice President-Administration of 
Detroit Edison .. . Jared J. Safirstein, '57, 
President of Advertising Information Serv¬ 
ices, Inc. . . . Diana C. Donald, M.C.P. '58, 
to First Vice President of the American In¬ 
stitute of Planners. 

Bernard P. Spring, M A R. '51, to New 
York State Board for Architecture by the re¬ 
gents of the University of the State of New 
York ... A. Donald Arsem, '44, Chairman of 


the Board of the Wurlitzer Co . . . Albert H. 
Teich, '64, Research Director of the Institute 
for Public Policy Alternatives . .. Edward E. 
David, Sc.D. '50, and Richard S. Morse, '33, 
to the Aerospace Corporation Board of Trus¬ 
tees . . . Edward C. Levy, Jr., '52, to the 
Board of Trustees of the Detroit Institute of 
Technology ... Kenneth L. Block, '47, 
Chairman of the Board of A. T. Kearney, Inc. 
... Steven I. Freedman, '56, Assistant Direc¬ 
tor for Power and Combustion, Office of Coal 
Research, U.S. Department of Interior... Ar¬ 
nold R. Weber, Ph.D. '58, Board of Directors 
of the Aluminum Company of America ... 
Robert J. Davis, '40, President of the Interna¬ 
tional Trade Division, Champion International. 


Herman Klugman, 
1885-1974 

Herman Klugman, Assistant Professor, 
Emeritus, in the Department of Foreign Lit¬ 
eratures and Linguistics, died on December 
9; he was 89. 

Dr. Klugman, who held the Ph.D. in 
mathematics and physics from the Univer¬ 
sity of Wuerzburg, Germany, taught Ger¬ 
man at M.l.T. from 1945 until his retirement 
in 1957; he also taught at Boston 
University. □ 


Clair E. Turner, 
1890-1974 

Clair E. Turner, D.P.H. '28, a pioneer 
educator in the field of public health who 
was Professor Emeritus of Biology and Pub¬ 
lic Health at M.l.T., died on November 26 at 
his home in Arlington. He was 84. 

Dr. Turner first came to M.l.T. in 1914 as a 
research assistant in biology after complet¬ 
ing his undergraduate work at Bates Col¬ 
lege. He became a member of the faculty in 
1919 and Professor of Biology and Public 
Health in 1928, a position he held until 
1944. During this period Dr. Turner estab¬ 
lished the first program in the U.S. leading 
to the M.P.H. degree with specialization in 
health education, and he taught the first 
course in health education ever offered in a 
school of public health. 

He also taught for shorter periods at the 
medical and dental schools of Tufts College 
and the University of California (Berkeley), 
and he lectured at the Universities of 
Hawaii, Calcutta, Philippines, and Central 
China. 

During World War II Dr. Turner was Chief 
of Health Education on the staff of Nelson 
Rockefeller, the Coordinator of Inter- 
American Affairs; later he was for 12 years 
Special Assistant to the President of the Na- 
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tional Foundation for Infantile Paralysis. 
Thereafter, until early in the 1970s, Dr. 
Turner worked extensively for the World 
Health Organization and UNESCO in 
Europe, Africa, and Latin America. 

Dr. Turner was the first President, from 
1951 to 1956, of the International Union for 
Health Education; and he continued as its 
Chief Adviser until 1968. Thereafter he was 
its Honorary President until his death. Dr. 
Turner studied for master's degrees in pub¬ 
lic health at Harvard and in education at 
Boston University: he held many profes¬ 
sional and national honors and was the au¬ 
thor of more than 100 professional articles 
and some 27 books. □ 
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Deceased 

Albert E. Greene, '07; July 22, 1973, P.O. 
Box 71, Medina, Wash. 

Louis S. Gordon, '08; November 16, 1974, 
Apt. 1532, 910 West Ave., Miami Beach, 
Fla. 

John W. Beal, '09; December 3, 1971, 178 
Broadway, Hanover, Mass. 

Leroy R. Block, '13; July 19, 1973, 501 
South Ave., Pittsburgh, Penn. 

John F. Foley, '13; November 17, 1974, 14 
Stuyvesant Oval, New York, N.Y. 

Alfred H. Parthum, '13; August 2, 1974, 
7308 N. Manning Dr., Peoria, III. 

Paul W. Brown, '14; June 2, 1974, 8515 
Stenton Ave., Philadelphia, Penn.* 

Estus H. Magoon, '14; November 9, 1974, 
6040 Soutn West 28th St., Miami, Fla.* 

Arthur W. Mudge, '14; October 16, 1974, 
P.O. Box 1303, Clearwater, Fla.* 

Leonard Stone, '16; October 10, 1974, 
34-16 85th St., Jackson Heights, N.Y. 

Walter F. Pond, '17; October 24, 1974, Box 
291, Greybull, Wyo.* 

Timothy H. Weston, '17; November 16, 
1974, 180 Low St., Newburyport, Mass.* 

Laurence A. Gillett, '19; September 13, 
1974, Apt. A-3, 7520 Hampton Blvd., Nor¬ 
folk. Va.* 

Laurence Winant, '20; November 7, 1974, 
Box 413, Millbrook, N.Y.* 

Armistead L. Wellford. '21 ; August 23,1974, 
2211 Orchard Way, Bluefield, W. Va. 


George W. Gibb, '23; July 11, 1973, 60 
Granite PL, Milton, Mass. 

Francis J. Coughlin, '25; October 18. 1974, 
10 Dorino PL, Cincinnati, Ohio* 

Francis E. Wilmot, '25; October 8, 1974, 
205 Tyson Dr., Falls Church, Va.* 

James E. Forbes, '27; November 18, 1974, 
1434 Punahou St., Honolulu, Hawaii* 
Harlan E. Glidden, '31; October 22. 1974, 
21 Putnam St., Beverly, Mass.* 

W. Jim Roberts, '31; September, 1974, P.O. 

Box 8003, Pompano Beach, Fla.* 

Robert T. Shipp, '32; August 5, 1974, 105 
Underhill Rd., Scarsdale, N.Y. 

Roger J. Zampell, '32; October 21, 1974, 
Apt. 209-Bldg. 7. 4520 N.W. 36th St., Fort 
Lauderdale. Fla.* 

Charles H. Mapes, '34; July, 1974, Norfolk 
Naval Shipyard. Portsmouth, Va.* 

John E. Bone, ’41; November 16, 1974, 85 
N. Pleasant Ave., Ridgewood, N.J.* 
Gordon F. Wadge, '43; September 11, 
1974, 339 Aurora Ave., Metairie, La. 
Roger Saint-Denis, '44; June 1974, College 
de Saint-Boniface, Saint-Boniface 6, 
Manitoba, Canada 

Clarence T. Ford, '46; March 15,1974, 2425 
Huntington Dr., Bridgeville, Penn. 

George M. Robinson. '50; August 25, 1974, 
514 Harriett Lane, Havertown, Penn. 

John S. White, '60; October 5, 1974, 792 
Avenue A, Bayonne, N.J. 

* Further information in Class Review 
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Oliver Hahn, Thomaston selectman, 
presents Richard O. Elliot with the Boston 
Post Golden Cane Award. 


96 

The tradition of presenting the oldest citizen 
of a New England town with a gold headed 
cane is still carried on in Thomaston, Maine. 
Richard O. Elliot, who celebrated his 
102nd birthday on the sixth of this month, 
has qualified for this honor in his native town 
and was recently the recipient of this symbol 
of seniority. — Clare Driscoll, Acting Sec¬ 
retary, St. Joseph H.S., Frederiksted, St. 
Croix, U.S.V.I. 0082 

99 

A note has been received from Carroll W. 
Brown’s nurse, because Carroll lost his 
sight suddenly a few years ago, and here is 
a portion of the note: "His health is good 
and so are his spirits. He is alert and can 
still find things to fight about with me. I think 
he loves an argument." Carroll is living at 
his home in Rye Beach, New Hampshire. — 
Norman E, Seavey, Acting Secretary, Apt, 
514, Lucerne Towers, Orlando, Fla. 

04 

I had a nice visit with Mrs. Carle Hayward 
last week. She is living at the Wellesley 
Manor Nursing Home and a friend volun¬ 
teered to give her a ride over to Needham to 


call on me. She looks very well and is as 
keen as ever. We enjoyed talking about old 
times and old friends. 

I received a notice recently of the death of 
Edward W. Edes — no details. I remem¬ 
ber he took the Civil Engineering course at 
the time I did. 

That is about all the class news for this 
issue. I guess '04 news reporters are like 
some others — on strike for more money or 
’additional fringe benefits.— Eugene H. 
Russell, Jr., 82 Stevens Rd., Needham, 
Mass 

08 

No news available. 

We are sorry to report the deaths of two of 
our classmates: Gertrude Marvin ( (Mrs. 
John H. Williams), Philadelphia, Penn., 
died April 16, 1974 . . . Louis S. Gordon, 
Miami, Fla., died November 16, 1974 at age 
90. 

There are six other classmates that wq 
are unable to locate. Any information of 
their whereabouts is welcome: Thomas H. 
White, Whitman, Mass.; Edward Kloberg, 
48 Harding Pkwy, Mt. Vernon, N.Y.; Max 
Rohde, 2 Horatis St., New York, N.Y.; 
Ludwig F. C. Haas, Lancaster, Penn.; 
Ygnacio S. Bonillas, Mexico; Harry Webb, 
1428 Monroe St., Memphis, Tenn. Letters to 
the above have been returned undelivered. 
— Joseph W. Wattles, Secretary, 26 Bul¬ 
lard Dr., Weston, Mass. 02193 

12 

I talked with Jesse Hakes and Mary by 
phone. They are both somewhat better, "as 
well as can be expected", and able to get 
about. Jesse is still maintaining the nursery 
which is still doing well. ... Mac McCor¬ 
mack, our oldest classmate, wrote him re¬ 
cently and says he is fairly well, although his 
activities have become increasingly limited. 
... A brief note from Paul Tyler, Holmes 
Beach, Fla., indicates that both he and 
Katherine are reasonably well and able to 
keep busy. Like many of us, he is concerned 
about the present state of the stock market 
and is doubtfully hoping for an improving 
condition. 

We regretfully report, belatedly, the death 
of Theodore Hotard on December 25, 
1973, In New Orleans, La. He took a special 
course in architecture and spent much of his 
career with a New Orleans concern. He is 
survived by his widow but we have no other 


information. 

This is the shortest news report I have 
prepared since I became your secretary in 
1967. You all know the answer. Personally, 
except for arthritis with a daily headache 
and other pains, I am quite well and spent a 
happy Thanksgiving with five of my grand¬ 
children. Please write me. — Ray E. Wil¬ 
son, Secretary, 304 Park Ave., Swarth- 
more, Penn. 19081 

13 ‘ 

When you read these notes, the holidays 
will be history. We hope you had a merry 
Christmas and we wish you a happy New 
Year. We thank all of our classmates (over 
50 to date) who forwarded their yearly dues. 
Thirty stated that they hoped to attend the 
65th Reunion; 15 replied that they would not 
attend the 65ttf, while the balance did not 
indicate their future plans. 

We were pleased to receive a few com¬ 
ments or letters and we quote: Henry Glld- 
den: "Hope your summer was a pleasant 
one. For the most part ours was quiet, be¬ 
cause of weather not conducive to taking 
trips, but we did get to Chappaquiddick for a 
few days and I managed to paint a bit. Did a 
number of small watercolors and one larger 
oil. Have to get new things ready for the 
up-coming show season of the local art as¬ 
sociation. Our only long trip was to New 
Hampshire for the wedding of our grand¬ 
daughter, Audrea Johnson, in North Con¬ 
way. Visited other relatives in New Hamp¬ 
shire and then to Vermont to reminisce with 
a cousin, Wellesley, '16, and found she had 
a guest from California, also '16, sb you can 
imagine the yak-yaking to catch up to date. 
The color in New Hampshire and Vermont 
was superb. Have never seen it better, very 
brilliant and heavy. It is beautiful even here 
in Abington." .. . Arthur W. Carpenter: "In 
regard to the 65th Reunion, Irma and I 
would like very much to come east for it but 
have no idea now whether this may be pos¬ 
sible. We have not attended a class reunion 
since Swampscott in 1948. The Ray Dins- 
mores ('14) have mentioned seeing you 
several times at M.l.T. meetings in Boston. I 
greatly enjoy and look forward to your 1913 
class notes it) Technology Review. In the 
July/August issue you discuss some ideas 
on exhibits of work in the fine arts (particu¬ 
larly painting and sculpture.) It is indeed 
true that technically trained people seem to 
be turning to the .arts more and more for 
hobbies and recreation. In our case it is 
music; 53 years ago the Akron 'Friends of 
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Music', of which I am a charter member, was 
founded by a group of music lovers who got 
together once a month to play string quar¬ 
tets and enjoy a social evening at various 
homos. The group now has 88 resident 
members and an average monthiy meeting 
attendance of 60. irma and i continue to 
enjoy the programs and will host the coming 
Christmas meeting in our homo.” 

A note from Gordon Howie; "I remember 
many happy days in Maine at my Drake Is¬ 
land Home in Wells. While it was hot all 
summer here in Florida, I did not mind it too 
much, but I am happiiy lookingNforward to 
cooler weather in the approaching autumn 
and winter. I doubt that I can be present at 
the 65th Reunion." ... A letter from George 
W. Bakeman: "I doubt greatly that we'll be 
able to get up to New England in the spring, 
though I'd dearly love to see the remainder 
of our gang. The world is treating me better 
than I deserve. Both Mollie and I are very 
well for our ages. My asthma keeps my out¬ 
side work down to a minimum though i-still 
keep the grass cut and have some nine gal¬ 
lons of my own grape wine fermenting jn the 
cellar. There are always a million and one 
chores around the house and yard of course 
to keep me out of mischief. If it isn't a leaky 
toilet — it's a burned out fuse or the water 
pump needs attention. My M.i.T. training 
still serves me well. With affectionate greet¬ 
ings to all '12 and '13ers.'' 

A note from J. B. MacNeill, "I see Mrs. 
Roy Block from time to time. She seems 
well but has given up goif." ... From Dave 
Stern: “Enjoying being a volunteer SCORE 
(Service Corps of Retired Executives) 
counsellor for the Small Business Adminis¬ 
tration, trying to help small businessmen 
soive their problems. Also as a member of 
the Association of Management Consui- 
tants, i service private clients. Continuing 
as treasurer of the Jewish Memorial Hospi¬ 
tal and the Boston Rotary Club." ... From 
Allen Brewer: “We hope mightily to be with 
you in '78 at the 65th. Naturally four years 
from now is a long way off, but if wo con¬ 
tinue by the grace of the Lord to keep our 
good health, spirits, and the bureaucrats 
don't clamp down on our gas and other ma¬ 
terials, we'll be with you foiks once again. 

"You know, speaking of materials, a while 
back I sent an announcement of my book to 
George Wallace, possibly for use in his 
company in Fitchburg. Weil, ‘blow me down' 
if I didn't get a nice phone call from him at 
his winter home here in Florida. We had a 
lengthy conversation during which he told 
me about his hobby of vintage car restora¬ 
tion. (An auction of his antique and classic 
cars was mentioned on page 120 of the De¬ 
cember '74 Review.) 

"Since our last letter I have proved that 
one can have a hernia operation by local 
anesthetic. It was interesting to lie on the 
operating table and hear all the chit chat of 
the surgeon and other personnel. I came 
through fine, only to return to normal 
chores." ... A note from Stanley Parker; 
"Best regards to you and Ros and to all the 
other class of ‘13 members. Sorry, distance 
is too great for me." ... From J. W. Ladd: 
"Aren't you planning our 65th reunion a little 
early? As I make it, our 65th comes in 1913 
+ 65 = 1978. Who knows where I will be by 
then.” . .. From Jack Horsch; "Personal 
regards to you and your good wife, and 
thanks and appreciation for the excellent 
work you are doing for the 'best' class!” ... 
From Walter Muther; "The garden was re¬ 


ally prolific this year — filled the freezer plus 
with vegetables and ate off the land too. 
Now looking for a good wood stove for the 
winter, like the one in Beans Catalog, but 
hear that they are a year behind in de¬ 
liveries. Have cords of wood waiting for it. 
Hope you all enjoy the winter." ... From 
Fred Lane: "We have been well and iiave 
remained quietly at home in '74. Our main 
excitement has come from the building of an 
addition to our residence. The details of get¬ 
ting that done have kept us fairly busy of 
late. We have been amazed at the speed 
and methods of modern frame dwelling 
construction. Hope to attend the 65th.” 

There are several changes of address: 
Halsey Elwell has moved from Aiken, S.C. 
to RR#2, Bemidie, Minn.; Allison Butts is 
now at Lehigh Manor, Hanover Ave., 
Wahneta St., Allentown, Penn. 18103. One 
letter was returned "moved, no forwarding 
address": Alonzo Mutersbaugh. Can any 
of you, classmates, furnish the new address 
of Al Mutersbaugh? — George Philip 
Capen, Secretary and Treasurer; Rozalind 
B. Capen, Assistant Secretary, Granite 
Point Road, Biddeford, Maine 04005 

14 

Jim Reber has consented to accept ^p- 
FKsIntment as our Class Estate Secretary. 
You'll be hearing from him in due course. 
... In a note written early last fall, Walter 
Keith mentioned that he's a life member of 
the Salvation Army in Akron and is in-his 
third year as chairman of its Christmas 
Committee, which solicits 50,000 people to 
raise more than $100,000 for Christmas 
dinners and for new toys and dolls. 

Paul W. Brown died on June 2, 1974. He 
was with us only in our second year, lived all 
his life in Philadelphia, and married the 
former Mary B. B. Daniel in 1917. The class 
records show that he was general manager 
of the Imperial Canning Co. in the '20’s and 
went with the American Street Illuminating 
Co. in 1935. The 1967 Alumni Register lists 
Paui as director of the Richfield School. 

Estus H. Magoon, 83, died at his home 
on November 9, 1974. He was born in 
Malone, N.Y. February 14, 1892, and was 
graduated from Purdue University in 1933. 
He received his M.I.T. master's degree in 
Course XI in 1914 and has been listed as a 
member of our class for much of the time 
since then, in 1917 he married the former 
Edna J. Meeker. Dr. Magoon came to Miami 
in 1947 when his office was moved from 
Havana. He had worked throughout Central 
and South America for the Rockefeiler 
Foundation. He was a member of the First 
United Methodist Church of Coral Gables, 
the American Society of Civil Engineers and 
the Central American Society of Civii Enr 
gineers. Dr. Magoon is survived by his wife, 
two daughters, Mrs. Katherine Smith and 
Mrs. Dorothy Matejorosky; seven grand¬ 
children and two great-grandchildren. 

Arthur W. Mudge died in Clearwater, Fla. 
on October 16, 1974, at the age of 80. He 
graduated with us in Course V and made his 
career in chemistry. In 1919 he married the 
former Kathryn Wheting, who survives him. 
In the '30's he lived in Mamoroneck, N.Y. 
and later, for about 20 years, in Greenwich, 
Conn. He had had a home in Clearwater in 
recent years. — Charles H. Chatfleld, 
Secretary, 177 Steele Rd., West Hartford, 
Conn. 06119 


15 

The many Christmas cards we received 
from wideiy scattered classmates and their 
famiiies (especially from widows of our de¬ 
ceased) were warm reminders that the joy 
of Christmas is a good deal in living with the 
memories of fine old friendships. Mary 
Plummer Rice, Joe Livermore, Sol 
Schneider and Vince MaconI, wrote they 
are planning on our 60th here next June, 
we'll be glad to see them all. A pretty card 
signed by Review Editor John Mattill and his 
staff shows they reaily care. Bert Adams is 
enjoying the pretty Ohio Valley surround¬ 
ings at Sewickley, Penn. . .. Bill Brackett 
is iooking forward to another “ball and 
socket" operation in his right hip hext Spring. 
What couragel A note of sadness runs 
through the messages in several of the 
cards. The complaints of illness are common 
at our age and unfortunate family upsets. Too 
bad!... Bill Holway, despite his age is still 
active in engineering practice. ... Jim 
Tobey continues his serious professional 
writings and lecturing, but will be at Lake 
Worth, Fla. for the winter — ah, me! ... 
Ray Stringfield has finally given up his pro¬ 
fessional career as a rubber consultant and 
has retired to the country-side. 

Our sympathy goes to Phil Alger, whose 
wife Helen, died in Schnectady on No¬ 
vember 30. A graduate of Vassar, with a 
Ph.D. later from Columbia, she had worked 
in the French hospitals in World War I. She 
had been very active in civic, church and 
community affairs in Schenectady. 

James B. Carson died June 16 In 
Sonoma, Calif. Ellis Eliicott wrote from Bal¬ 
timore that Bill Spencer died December 4 
in Richmond, Va. Bill was an outstanding fel¬ 
low in the class and had been Class Secre¬ 
tary in school days and later until he turned 
the job over to Howard Thomas. 

Ellis wrote modestly, "I have been com¬ 
pletely retired for about seven years now 
and I am glad to say that Eliicott Machine 
Corporation seems to get along quite well 
without me!” ... From a long story in a re¬ 
cent New London, N.H. paper, we can see 
what an outstanding, generous and active 
citizen and fine, old classmate Speed Swift 
was: "The Tracy Memorial Library observed 
its 75th anniversary Thursday with the dedi¬ 
cation of its New Hampshire Room and the 
unveiling of a portrait of the man to whom 
the room is dedicated, the late Herbert Dyer 
Swift. The recently renovated New Hamp¬ 
shire Room was furnished by New London 
resident Maude F. Swift in memory of her 
husband. Mr. Swift was one of New 
London's most prominent residents during 
his 38 years of residence in the town. Dur¬ 
ing this time, he was New London's dele¬ 
gate to two state Constitutional Conven¬ 
tions, representative to the General Court 
for four years and a state senator. He also 
accumulated a long list of service accomp¬ 
lishments on many of New London's civic 
organizations. Within the sphere of local 
government. Mr. Swift was a leader in the 
effort to establish a Budget Board and to 
enact a zoning ordinance for New London. 
He was active in work for the New London 
Cemetery Commission and toward the in¬ 
stitution of a town sewer system. "To the 
end of his days," said Dr. Squires in his ad¬ 
dress, "Herbert D. Swift devoted himself to 
his adopted town and to his state in a way 
and to a degree that made him one of New 
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London's outstanding citizens of the 20th 
century." 

I was deeply touched by the many cards 
and messages received from the widows 
and families of some of our deceased 
classmates — a warm spirit of friendliness. 
— Azel W. Mack, Class Secretary, 100 
Memorial Drive, Apt. 2-6A, Cambridge, 
Mass. 02142 

16 

Again, the mail bag is full. Our sincere 
thanks again to Harold Dodge, now on a 
brief leave of absence, and to Len Stone, 
who passed away last October, for the tre¬ 
mendous job they did for us as our Secre¬ 
tary and Assistant Secretary tor so many 
years. ... Let's start with this one from 
Maury Holland. "The excellent color pic¬ 
ture of our Reunion keeps the memories of 
each fresh and close. The ranks may thin, 
but the bonds that tie us are classmates of 
more than a half a century when we and the 
U.S.A. were young, dreamers and drivers. 
Collectively, each to his own method, must 
now put that 'Horsepower' in the ballot box, 
not under the 'Hood' of gas and cash guzzl¬ 
ing politicians whose only power is what we 
give them. Hot air propels ‘Gas Bags' and 
'Heir is paved with promises. Let's make 
next year's Task Force Reports: what I did 
in my town to awaken ‘The Spirit of 1916'. 
. .. Herb Mendelson recently wrote that he 
and Vi are well although they have been ex¬ 
tremely busy and only now are "beginning 
to see a glimmer of light at the end of the 
tunnel". ... Here's one from Dina Cole¬ 
man: "I just returned from a trip to 
Evangeline County in Louisiana. We saw all 
of the historic places, and, of course, ate 
and drank entirely too much New Orleans li¬ 
quor and food. We had Vertrees Young 
and Sylvia come down for lunch one day. He 
is in great form, and Sylvia has lost none of 
her spirit and enthusiasm. We had a delight¬ 
ful meal. "All of my 'Do-Good' enterprises 
are suffering for lack of money because, I 
presume, of the condition of the stock mar¬ 
ket. I do not understand rny friends' state of 
mind about the stock market because as 
long as their stocks are paying dividends 
and they don't get panicky and sell, it really 
doesn't matter whether the stock goes up, 
down, or sideways. Personally, I am more 
concerned with the financial state of the 
Union. I don't know how much longer we 
can continue to borrow money to pay the in¬ 
terest on money already borrowed. Our Re¬ 
public is in great danger of dissolution. 
Maybe it will not happen in our lifetime, but 
as sure as day follows night, the fiscal road 
we are following will destroy our present 
form of government. The puzzle to me is 
why our Congress does not see this. Hope 
to see you in June next." 

Elsa Mueser brings us up to date with 
this one: “Almost too late. Back from Maine 
baby sitting for grandchildren, horses, don¬ 
key, ducks, chickens, cats, parakeet and 
wild life. Glad I could still run around in the 
dark with a flash light — glad I could can and 
freeze tomatoes, other vegetables, and 
cook too, Nice to hear from you and your 
pretty paper. I have four grandsons out of 
college, two grandsons in college — love 
them all. Last year travelled to Germany, 
Florida and Maine, always annoyed at wait¬ 
ing for planes, poor food, poor service but 
enjoy trips on arrival. Interested in politics 


now women are trying, but sad at so much 
apeing of men. Could do a better job on our 
own. Next thing we as women will try for fa¬ 
cial hair and still larger feet.".. . Kem Dean 
commenting on the 58th Reunion photo 
wrote: "Most of those old boys look like they 
are in real good shape. Ada and I have very 
little to report this time. We went to two fam¬ 
ily weddings — in Casper, Wyoming on June 
22, on May 25 in Shreveport, La. The only 
other event of importance was my 80th 
birthday on August 29 and I appreciated the 
card you sent me. I lived through that O.K. 
All of our grandchildren came to the dinner 
party for me at the home of my daughter 
who lives in Houston. One of my grandsons 
came from Washington & Lee where he is a 
senior, and the other grandsons came from 
Shreveport, La. and Baton Rouge, and then 
our oldest granddaughter came over from 
New Orleans where she lives. I was quite 
flattered to have all six grandchildren come 
to wish me many happy returns of the day." 

A nice note from Shatswell Ober: "Just 
returned from memorial service for our 
classmate, Van Bush, praised by three 
former presidents of M.I.T., Harvard, Car¬ 
negie Institute, for his worth as a man, an 
educator, a scientist, a manager, an inven¬ 
tor and an author.” . . . Larry Knowiton 
wrote: "My activities are not extensive nor 
worth reporting. Probably you and Theron 
are the only members of the class that 
would ever remember my name — so no 
news for your interesting column.” . .. 
Charlie Reed continues on the move but 
found time to write: “My big news is that Mil 
and I have moved to a new apartment — 
The Promenade. It was a terrific job and we 
are still trying to fit in all our furniture and 
glassware — not to mention the canned 
food. The new apartment just won't hold it 
all. We spent an all too short two weeks on 
Anohoscoggin Lake in Wayne, Maine, in 
August, but had to come back to make this 
move. Thanks for sending the class photo of 
such a distinguished body of men and 
women.” 

We were glad to hear recently from Henry 
Shepard after several months of discom¬ 
fort: “lately have begun to feel like myself 
again". .. . Nat Warshaw pleased us with 
this report: "Last weekend I spent with my 
younger son in Cromwell, Conn. I wanted 
particularly to see my youngest grandson 
born four months ago. I still take my daily 
three to five mile walk weather permitting. 
Once you get used to it, it is no chore. I 
wish everyone would do it." Nat also sent a 
newspaper picture and story relating to a 
celebration marking the 80th Anniversary of 
the building which in 1894 and for 30 years 
thereafter was Quincy High School and now 
is Central Junior High School. As a member 
of the class of 1910, Nat was one of the 
three from that class shown In the news¬ 
paper photo as being the oldest alumni to 
attend this function. He mentioned a sister 
who graduated from the same school before 
he did and who at 91 is now living in Oak¬ 
land, Calif. . .. Dick Berger continues his 
public campaign for the preservation of 
good health with pamphlets on cancer and 
heart attacks. Remember when his was 
probably the earliest voice to be raised cry¬ 
ing out the alarm about the danger of 
cigarette smoking. ... We were happy to 
get a birthday card from the Fairfielda, and 
John commented: “Can't help thinking of 
the scurry of events since we last met: 
Watergate, Ford, Kissinger, Rockefeller, 


inflation and the like. What a whirl of a 
world".... Also, we were pleased with early 
Holiday Greetings from Gladys and Francis 
Stern, Mertie and Allen Giles, Gypsy and 
Cy Guething, Sylvia and Vert Young. We'll 
close with this appropriate comment from 
Vert: "Keep breathing — that's a good 
slogan for the remnant of the Glorious Class 
of 1916 (Cy Guething has been saying this 
to us for years and it seems to be working.) 
— Keep your letters coming to me. — Ralph 
A. Fletcher, Secretary, West Chelmsford, 
Mass. 01863 

17 

Word of the death of Dudley E. Bell on 
November 26th permitted just a quick line in 
the January notes. The past few years were 
difficult ones for Dud with circulatory and 
respiratory problems. He was one of our 
most colorful and likable classmates start¬ 
ing right from the early days. He was a 
lifelong resident of Bristol. Penn, and lived 
in the house where he was born. He be¬ 
came well established as a manufacturers 
representative. His activities in the Society 
of Friends and in Masonry were extensive. 
Dud's interest in magic will recall to many 
his demonstrations, with his wife Helen, at 
several reunions. Our sympathy is extended 
to her. 

Walter F. Pond died at Malvern, Ark. on 
October 25. After graduating from Amherst 
in 1907 where he was in private business 
before coming to M.l.T. where he received 
his masters in geology. His professional ac¬ 
tivities were extensive as State Geologist 
for Missouri, Mississippi and Tennessee. As 
chief geologist for the Magnet Cove Barium 
Corp. he traveled In the U.S., Greece, Brazil 
and Mexico. As a captain in World War I he 
received the Legion of Honor. His will pro¬ 
vides for a bequest to M.I.T., the income to 
be credited to the 1917 Alumni Fund gift as 
long as a member of the class lives. After 
that the gift goes to the geology department. 

Lew Sanborn feels his "news too bad to 
publish, seven operations in the last six 
years. Lost my wife one year ago this 
month.” .. . Ray Ramsey and his wife were 
able to have "a six day cruise on the St. 
Lawrence River aboard the Russian 
steamer, 'Alexander Pushkin', the same 
ship that took us to Russia in '69.” .. . Dick 
Loengard advises that the '16-'17 lunch¬ 
eons at the New York Chemists Club will 
meet on the Tuesday in the first full week of 
each month instead of Thursdays as before. 
At the December 3 meeting, Dick, Enos 
Curtin, Will Neuberg, Clarence Seely met 
with three 16ers. There is an open invitation 
to all who may be in town. Dick also reports 
that Ed Aldrin tried to attend the luncheon 
but could not. He was in town to meet son 
Buzz and asked Dick to join them which he 
was glad to do. Ed missed Northfield as he 
was just out from a hospital check-up. ... 
Here are some more names of men whom it 
was good to hear from even though they 
could not take in our 57th Reunion: Collins, 
Fineman, Gager, Mathews, Westbrook. 
Ramsey, Payne, Stebbin, Chisholm, Bill 
Tuttle, Ames, Penn Brooks, Joslin, DImllch, 
Gardner, Abels, Allen, Crane, Whitney. 
Plummer, Albert Chase, and Sewall. 
Thanks. 

It is also with regret that the death of 
Timothy H. Weston on November 16 at 
Newburyport, Mass., is reported. — 
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Stanley C. Dunning, Secretary. 6 Jason 
St., Arlington, Mass. 02174; Richard O. 
Loengard, Assistant Secretary, 21 East 
87th St., New York, N.Y. 10028 



Granny Smith, '18, and his wife, Dorothy. 


18 

News has been quite scarce from many of 
you for the past few months — therefore it 
takes a little ingenuity to fill these columns 
with Tech flavor. And so I have exposed 
myself to some of the things happening at 
M.l.T. — and here is my report. On De¬ 
cember 5 Selma and I joined the under¬ 
graduates together with a few faculty and 
listened in room 10-250 (remember this lec¬ 
ture hall) to a seminar on The Justification 
for Inequality: The Contribution of Economic 
Theory by visiting Professor Kenneth E. 
Boulding. The audience was very attentive 
tho quite informal (blue jeans and hairdos!); 
the question and answer period showed real 
intellectual curiosity — all in the high tradi¬ 
tion of quality that we expect of M.l.T. 

Two nights later we were at Kresge Au¬ 
ditorium to hear the M.l.T. Symphony (all 
students plus a few faculty) under the baton 
of a guest conductor (Dalia Atlas from the 
Technion — The M.l.T. of Israel) in a con¬ 
cert comparable in quality to many profes¬ 
sional organizations. The fact that the per¬ 
formance was sold out days in advance in¬ 
dicates a growth of student interest in 
aesthetics. 

These two experiences bring to mind how 
M.l.T. has developed since our under¬ 
graduate days in its breadth of cultural ac¬ 
tivities. We can take pride in the response of 
todays students at the Cambridge campus 
to these values in the humanities. 

Thanks to Len Levine we have the follow¬ 
ing news note from Herbert J. Goldsmith: 
“Answering your letter of Nov. 14th, '74 in 
reply to mine of three years ago, I manage 
to keep busy playing bridge, poker, gin 
rummy, golf and bowling and going to a 


show or the opera occasionally. I was glad 
to hear that you still have your marbles. As 
far as I know I still have mine. If you ever get 
to Tucson look me up and we’ll get together 
in a game of marbles or at least a game of 
bridge." 

I am happy that some replies are coming 
to me from my season greetings to you. The 
first of these from Granny Smith follows — 
others will appear shortly in succeeding is¬ 
sues.: "Again it is our pleasure to greet you 
at Christmas and to wish you health and 
happiness in the year to come; 1974 started 
off for us auspiciously enough with our 
usual activities, including- the annual 
"Massing of the Colors" in February, spon¬ 
sored by the Military Order of World Wars 
and supervised by Granville. A week later 
he had to go to the hospital to have an 
aneurism removed from his main aorta, and 
fortunately he survived with the aid of an 
accordion-pleated dacron replacement. His 
sister, Margaret, (also Dorothy’s Vassar 
roommate) was not so lucky and died June 
22nd in Springfield, Mo. after a long illness. 
We shall especially miss her at Christmas¬ 
time, since she often visited us then. 

"On the happier side, our two grandchil¬ 
dren, Allison and Stephen, flew down at 
Easter time for a week’s stay, and in May 
younger son, Donald, and wife also spent a 
week with us. Older son, Roger, also came 
for a weekend visit. At the end of June we 
took the Auto-train north and spent a few 
days with friends in Washington and in New 
Jersey July 4-7 we attended the Disabled 
Officers convention in New York City, where 
we had a magnificent view of the city from 
the 23rd floor of the Waldorf Towers, made 
so enchanting at night by the lighted sky¬ 
scrapers. The serious business of the meet¬ 
ings ended in a magnificent banquet, ca¬ 
tered as the Waldorf can. 

"Then we went on to visit the older son, 
Roger, and family in S. Windsor, Conn., 
and an old friend of D’s in Sandwich. Cape 
Cod, before arriving at our usual haunt: 
Wayne, Me. Here we rented a lovely cottage 
on the shore of 5-mile long lake Androscog¬ 
gin for two months, next door to some dear 
friends and not far from D’s cousins. We had 
our own boat and dock and swam daily in 
the comfortably warm water. We had no TV 
to interfere with our reading, bridge and 
chess. We enjoyed riding through the beau¬ 
tiful and unspoiled countryside, once going 
as far as Southwest Harbor to see a friend. 
A short visit from two older grandchildren, 
Allison and Mark, made our summer com¬ 
plete. Farm-fresh vegetables obtainable 
nearby, as well as Maine lobster were an 
added joy. 

“After Labor Day, we headed south to 
spend a week with the younger son, Don, 
and his wife in Gales Ferry, Conn., and a 
few days in New Jersey with a shipmate of 
last year’s trip to Portugal. We took the Au¬ 
totrain back to Florida after a party with D’s 
former associates at the end of September 
and have been busy with civic and military 
affairs ever since. Our only granddaughter, 
Allison ("Randy"), ago 18, again flew down 
from Hartford for a 10-day stay, and helped 
prepare the traditional turkey for Thanksgiv¬ 
ing. We trust you also had a happy time then 
and will have everything you want in the 
New Year." 

I report herewith the passing of George 
Pierce on February 2, 1973. ... I also note 
similarly the death of Raymond S. Smith. 
Our sympathy is extended to both families. 


— Max Seltzer, Secretary, 60 Longwood 
Ave., Brookline, Mass. 02146; Leonard 
Levine, Assistant Secretary, 509 Washing¬ 
ton St., Brookline, Mass. 02146 
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A note from George Bond, 127 Broad St., 
Paulsboro, N.J. 08066 states, “It was good 
to see so many of our classmates at the 
reunion on Cape Cod and most of them ap¬ 
peared to be in very good shape. My health 
has been excellent and I am busy every 
minute of the day. The days are just too 
short to let me do all I would wish. I hope 
everything is well with you.” ... Word from 
his daughter-in-law gives the arrival of John 
Stevens and wife to Boynton Beach, Fla. 
the second week of December for the 
winter. 

The death of Robert F. Lewis in South 
Woodstock, Vermont on September 4,1974 
was announced by his wife. 

Aubrey P. Ames says "Nothing eventful 
since last report except a trip last winter to 
the South Pacific, Australia and New Zea¬ 
land, the last corner of the globe to be ex¬ 
plored by my wife and myself." ... A note 
came from Ervin M. Kenison saying he was 
in good health, and plays a lot of duplicate 
bridge and shuffleboard. 

News reports that Laurence A. Glllett 
died on September 13, 1974 in Norfolk, Va. 
of coronary thrombosis. He is survived by 
his wife and his sotl Richard B. Gillett, M.S. 
’52, of Hudson, Ohio. — E. R. Smoley, 
Secretary, 50 East Rd. 11E, Delray Beach, 
Fla. 33444 
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At this writing, a few days after our first reun¬ 
ion mailing, returns already indicate a highly 
successful gathering of the clan. More de¬ 
tails on the 55th will soon be forthcoming. 
As we enter the bicentennial years, our 
class continues its lively and active doings. 
Sam Schenberg writes, "I had the foresight 
to marry Ruth two days after graduation 
which enables both of us to enjoy retirement 
in the warm climate of Miami Beach. I de¬ 
vote most of my time associating with new 
friends, playing golf and furthering the sci¬ 
ence education of Interested youngsters." 
Doesn't sound at all like you were on the 
shelf, Sam. . .. Dick Soderbarg writes that 
he is back again at 100 Memorial Drive and 
continues interesting and pleasant activities 
in industry. A genuine credit to our class. 
Dean Soderberg. . .. Foster Doana tells 
us he had an interesting trip sponsored by 
the M.l.T. 25 Year Club to Bucharest, 
Brasov, Romania and Kiev, the capital of 
the Ukraine.. .. George Des Marais writes 
that he has been “almost too busy" to get in 
visits to West Virginia, Maine, Vermont, 
Canada, Britain and France on the last 
crossing of the S.S. France of fond memory. 

Scotty Wells spends summers in Ken¬ 
tucky and winters in Florida at Clearwater. 
He plays par three golf and disdains a 
power cart. He and his wife, Medora, go in 
for duplicate bridge. . . . Skeetz Brown 
holds forth at his winter residence. No. 68 
Colonia Miramonte, Scottsdale, Ariz., 
where he says he entertained three of his 
classmates in December. He maintains 
open house for other visitors from the'class. 
... A welcome note from Roger McNear 
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advises that he is still living on the desert in 
Tucson, Ariz., 6731 Andrews Drive. .. . 
"Dolly” Gray writes that he keeps at home 
in Sarasota on account of his wife’s health. 
He wants to be remembered to all his old 
friends. ... Ed Burdell continues super ac¬ 
tive as chairman of community relations and 
trustee of Winter Park Hospital. He gives 
lectures on how to maintain health and live 
with one's ailments, attracting an Interested 
audience of up to 150 persons twice each 
month. 

“Bat” Thresher is now living in Orlando, 
Fla., at 4868 Tangerine Ave. .. . Barbara 
and Bill Dewey write that they are wintering 
at their apartment, 220 126th Ave. E., 
Treasure Island, Fla. They now have eight 
grandchildren, one at the Air Force 
Academy and one a full colonel in the Air 
Force stationed at Izmir, Turkey. ... Jim 
Wolfson celebrated his 50th wedding an¬ 
niversary late last year in Florida with their 
three sons and families. Congratul|itions, 
Jim. ... Jim Scott writes that he has two 
grandchildren in New England (Jim is in 
Richmond, Va.), one at Dartmouth, one at 
Putney, Vt. He also has one in Geneva, one 
in Philadelphia, one in Maryland, and seven 
in Virginia. A far-flung family. .. . Another 
who celebrated his 50th was Ella and Al 
Wason. They toured Britain, Scotland and 
Wales to mark the occasion. . .. Congratu¬ 
lations are also in order for Esther and 
Frank Bradley who-achieved their 50th last 
June. Golden wedding anniversaries con¬ 
tinue to mount. ... Winnie and Pev War- 
rlner had theirs in October on return from 
Hawaii, Scandinavia and England. The 
Warriners reside in Westfield, Mass, at 73 
Llewellyn Drive. 

Word has been received of the death of 
our well-known and beloved classmate, 
Larry Wlnant, of Millbrook, New York. 

Harold Bennet of Denver died in 
November. A longtime resident of Denver, 
he was associated with private engineering 
firms there before joining the U.S. Bureau of 
Reclamation, where he served 41 years. He 
supervised the design of numerous power 
plants in the West, including Hungry Horse, 
Shasta, Glen Canyon and Grand Coulee. 
He was a life member of the Colorado Soci¬ 
ety of Engineers, a charter member of the 
Denver Chapter, Colorado Archaeological 
Society, a member of the Denver Museum 
of Natural History, the State Historical Soci¬ 
ety, the Denver Zoological and Botanical 
Gardens, a charter member of Historic Den¬ 
ver, Inc., a past member of the American 
Society of Civil Engineers, a member of the 
Middleborough Historical Association and a 
member of the Wyoming Archaeological 
Society. He is survived by his wife, Edith, a 
son and two grandchildren. An illustrious 
member of our class, he will be greatly 
mourned. — Harold Bugbee, 21 Everell 
Road, Winchester, Mass. 01890 
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A nice long letter from Assistant Secretary 
Josh Crosby arrived in late November with 
bits of news about Florida 21ers. Josh and 
Claudia spent the summer at their cottage in 
Brooklin, Maine, and exchanged visits with 
Beth and Whittier Spaulding who were at 
Boothbay Harbor. The Crosbys took a trip 
around the harbor in the Spauldings' boat 
and enjoyed a picnic together on one of the 
islands. On his way home to Florida in Sep¬ 


tember, Josh picked up a bad virus infection 
which his doctor couldn't Identify and 
medicines didn't touch. However, after a 
long seige Josh says he’s getting back to 
normal again. The M.l.T. Club of Southwest 
Florida had its first fall meeting on 
November 12, and attending were the 
Herbert Kaufmanns, the Larcom Ran¬ 
dalls, the James Parsons and the 
Crosbys. 

In the middle of October the Players of 
Sarasota presented “I Remember Mama" 
with Helga Lund Parsons, Jim Parson's 
wife, in the title role. The reviews in both the 
Sarasota Journal and the Sarasota Herald 
Tribune were highly favorable: "The Players 
pulled out a winner and produced a new 
star, Sarasota newcomer Helga Lund. It 
was a natural casting choice since she grew 
up in a Norweigian family in Seattle and 
later spent five years with the Seattle Reper¬ 
tory Playhouse before going on to teach 
theater and write television serials. From 
accent to acting, she was Mama.. .. She is 
enchanting — with a Helen Hayes quality 
that Immediately endears her to the audi¬ 
ence, and she is in gentle but firm command 
all the way." Having heard Helga tell a cou¬ 
ple of stories with a Norweigian accent last 
February at a mini-reunion at the Bardmoor 
Country Club, your Secretary can only wish 
he had been in Sarasota in October to see 
"Mama.” A note from Helga said, "If was 
great being back on stage and I loved every 
minute of it.” The Parsons wore planning a 
two week Caribbean cruise in January on 
the Vistfjord. 

Edward W. (Scripps) Booth wrote from 
Boca Raton, Fla. that he hoped a 1921 
mini-reunion would be held this winter in the 
center or east coast of Florida. Your scribe 
hopes so, too, and would like to join them. 
Scripp's letter was sent on to Al Lloyd, 
interim reunion chairman, in Westerly, R.l. 
Scripps is busy as a tax accountant during 
income tax season but could probably take 
a day or two off to join other M.l.T. '21 men 
and their wives. 

As of this date, Christmas cards are be¬ 
ginning to come in and your Secretary is 
particularly grateful to those who write a lit¬ 
tle news. Anne and George Schnitzler 
report they have bought a condominium in a 
town west of Fort Lauderdale and have 
moved from Miami. Their new address is 
8544 N.W. 12fh St., Plantation, Fla. 33322. 
... A card from Madeline and Rufe Shaw 
from Sanibel, Fla. states: "We are well and 
happy. Although I am old enough to retire, I 
am still in the saddle. Business is too much 
fun. As I told you, my partner had to retire 
and my daughter has taken his position as 
Vice President and. General Manager (Ped- 
rick Tool and Machine Co.). We have an 
immense backlog of orders and good rela¬ 
tions with the trade." The Shaws as usual 
did quite a bit of travelling in 1974 and Rufe 
says he still has enough to pay the grocery 
bill. 

My good West Coast correspondent has 
come through with another interesting let¬ 
ter. Grant Miner of Los Altos, Calif, writes 
that his wife Marianne’s sister from Connec¬ 
ticut came out to visit recently and took 
home two plant clippings’ "Creeping Char¬ 
ley” and "Falling Stars.” Such namesi 
Somebody suggested these should be the 
title of a song or short story, so after some 
head-scratching Grant wrote a short story 
for his grandson, a neighbor wrote lyrics 
and Marianne wrote the music. Is it 


copyrighted? How about a copy? Grant 
went on to tell of a new consulting job he 
has taken pn with the Zenstaka Corp., a 
Japanese construction company incorpo¬ 
rated in California, now entering the con¬ 
struction field in the U.S. 

The Irving Jakobsons and the Dayton 
Browns had Thanksgiving dinner together 
at the Manhasset Bay Yacht Club. Jake 
writes that he and his summer shipmates, 
the McDowells, have chartered a sail boat 
for a two week February cruise in the Virgin 
Islands. Ruth Jakobson who can't take too 
much sun, is taking a week's cruise on a 
cruise ship and then will join the others for a 
week on St. Croix. ... Dugald Jackson of 
Havre de Grace, Md. wrote to inquire the 
address of Whittier Spaulding in Sarasota. 
The Jacksons were spending Christmas 
with their son's family in Roanoke and then 
driving south if “the gods of weather and 
storms ” were benign, to reach Mt. Dora, 
Fla., their winter habitat, just before New 
Years. Their daughter and family live in Mt. 
Dora.... Alan Stewart Osbourne of Cabin 
John, Md. who got an S.B. degree in Course 
XIII in 1921, keeps busy in retirement with 
rifle practice, canoeing, gardening, reading 
and church work. Tell us more. 

It is our sad duty to record the death on 
August 23, 1974 of Armistaad L. Wellford 
of Bluefield, W. Va. Wqllford got an S.B. de¬ 
gree in Course VI and was Division En¬ 
gineer for Appalachian Electric Power Co. 
The sympathy of the class is extended to his 
family. 

My wife asks me to thank our '21 friends 
for the kind concern they expressed on 
hearing of her bout with surgery in 
November. — Sumner Hayward, Secretary, 
224 Richards Rd., Ridgewood, N.J. 07450; 
Joslah D. Crosby, Assistant Secretary for 
Florida, 3310 Sheffield Cir., Sarasota, Fla. 
33580; Samuel E. Lunden, Assistant Sec¬ 
retary for California, Lunden and Johnson, 
452 South Spring St., Los Angeles, Calif. 
90013 
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Our Hero of the Month is Abbott L. John¬ 
son, Muncie, Ind. We don't get two letters In 
a month from many classmates. Ab reminds 
us Venice is in Florida and not In California. 
Although everyone knows it is really In Italy. 
He also insists he has not had a change of 
address from 80 Worwick Road, Muncie, 
Ind. 47302. We really only put that in to re¬ 
mind us that he is still a popular member of 
our class. In the winter, Ab's Phoenix ad¬ 
dress is Phoenix Towers, Apt 11C, 2201 
North Central Avenue 85004, which has the 
welcome mat out to all classmates including 
privileges at the Phoenix Country Ciub. Ab 
also asks for publication of more complete 
addresses which we have been asked to 
shorten because of Review space. We will 
try including more detail and current ad¬ 
dresses will also be published in the Alumni 
Register soon. Your Secretary is still only 
trying to do his best and boasts that any 
mistakes are strictly his own. Ab and Dottie 
were in Boston in September for the Alumni 
Officers Conference on the way to Venice, 
Italy; Dubrovnik and the Dalmatian Coast. 
They spent several days in Florence, Monte 
Carlo and Nice ending up with a week In 
Madrid. During November they travelled to 
Boston to attend Herrick Tappan's, '23, 75th 
birthday party and saw Warren Ferguson 
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and Ruth and Yard Chittick. They put frost¬ 
ing on the cake by attending three operas at 
the Metropolitan as they returned by way of 
New York City. Please remember to call or 
write the Johnsons this winter in Phoenix. 

Don Carpenter has forwarded some 
notes on H. Clifford Gayley compiled for 
their Fraternity News. Clif had been in New 
York for many years having lived in Pine Or¬ 
chard, Washington, D.C. and Buck Hill 
Falls. Clif was with Chrome Steel Company, 
then Schenley Industries and Lumber Fab¬ 
ricators in Alabama before returning to New 
York with I.B.M. He was later treasurer of 
Saint Bernard's School until passing away 
on the golf course at Buck Hill Falls in Oc¬ 
tober. ... Katherine and Dale Spoor have 
again had a year of travel as reported with 
their Christmas edition of peregrinations. 
Their complete survey of South America 
was exceptionally thorough and strenuous 
during March, but their tour of Great Britain 
last summer was more leisurely with an 
educational aspect. They do not consider 
their frequent M.l.T. visits any more than 
commuting jaunts. ... Wilfred M. Thom¬ 
son, 241 Evening Canyon Road, Corona 
del Mar, Calif. 92625, hopes to return to 
Phoenix for a visit with Ab Johnson and 
Dorothy this winter. He is hoping that Dale 
Spoor will again call on them when visiting 
relatives at Newport Beach. . .. Lawrence 
Washington Is still enjoying full-time work 
as an aerospace engineer with N.A.S.A. at 
Ames Research Center. He hopes to con¬ 
tinue this activity as it keeps him “feeling 
younger every day". ... Dwight F. Johns 
of Piedmont, Calif, is enjoying retirement. 
He is planning on visiting his great grand¬ 
daughter this winter in Arizona. .. . Ray C. 
Ellis of Dark Harbor, Maine reports again 
on his many trips to the Soviet Union study¬ 
ing Soviet trade unions and their functions. 
Ray has been in the U.S.S.R. 11 times. ... 
G. Dewey Godard of Marblehead has been 
retired from General Electric since 1969 
after 37 years of service. He is visiting his 
nieces and nephews for entertainment. .. . 
We were happy to hear from Warren T. 
Ferguson, 462 Mount Auburn Street, 
Watertown, Mass. 02172. He is preparing 
for a restful winter in and around Boston. 

Clippings were enclosed telling of the 
funeral mass in November for Frank H. 
Wing of Chatham and Fort Lauderdale who 
has represented the Chrysler Corporation 
for 50 years. Frank was retired President of 
the Boston Automotive Parts Co. Our sym¬ 
pathy goes to his wife Reva and two sisters, 
Mrs. Ruth Bowen of Dennis and Mrs. Ester 
Bowling of Atlanta, Ga. .. . And now to plan 
for a visit with classmates in Florida, your 
Secretary will spend some weeks in Pom¬ 
pano Beach, F[orida for golf and sunshine. 
Remember, "He who laughs — lasts". It's 
good for you. — Whitworth Ferguson, 
Secretary, 333 Ellicott St, Buffalo, N.Y. 
14203; Oscar Horovltz, Assistant Secre¬ 
tary, 3001 South Course Dr., Pompano 
Beach, Fla. 33060 
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As Tommy Rounds, our class secretary 
and treasurer is making a prolonged visit to 
California and will then take an extended 
tour in the South Pacific area, our class 
notes will be handled by our assistant sec¬ 
retary, Pete Pennypacker, for a few issues. 
Any class information may be sent to him di¬ 


rectly if addressed to Long Hill Road. Essex, 
Conn. 06426. 

I received a phone call from Dave 
Davenport, who is keeping very busy as 
Resident Engineer for the Virginia Port Au¬ 
thority. He has no idea of retiring and works 
long days, — leaving the house at six A.M. 
and returning at six P.M. It may be that my 
experience with the Great History ot our 
Class, which Dave and his wife Phyllis 
master-minded for us, is similar to that of a 
number of classmates. I keep referring to it 
and uncovering gems of information un¬ 
noticed in previous readings. The amount of 
information in this volume is really astonish¬ 
ing, and it is well seasoned with humor and 
interest. When people call on Doris and me 
and desire to know whether I know particu¬ 
lar classmates whom they have met, it is 
easy to turn to the book and look up the 
records. The book is always considered to 
be outstanding, and the class is indeed In¬ 
debted to Dave and Phyllis for the splendid 
job they have done in our behalf. 

When I read in our "Great History" of the 
far-reaching accomplishments of some of 
our classmates as shown by the records of 
our illustrious president of M.I.T., — Jay 
Stratton, Ping Yuan Tang, Cecil Green, 
John W. Beretta, Bill Lyman Stewart, Bob 
Hershey, Al Perlman, Toby Pearson, and 
a long list of others, I feel Inspired and up¬ 
lifted to have known men of such outstand¬ 
ing potential, — and I wonder how they ever 
ordered their lives to accomplish such a va¬ 
riety of achievements. To all top leaders in 
our Great Class, I hereby express deep 
gratitude. 

It is with deep sorrow and regret that I re¬ 
port the death of David W. Skinner. 
Through the years, Dave has been a leader 
in class activities. His classmates who knew 
his character well responded to his qualities 
of cheerfulness, dedication to his class, de¬ 
pendability, modesty, and his desire ever to 
be helpful and constructive. In spite of two 
strokes, — one in 1970 and the other in Oc¬ 
tober. 1974, he fought bravely to carry on. 
He died in the Newton Wellesley Hospital on 
Saturday, November16, 1974. 

Dave Skinner was a former President of 
the class. Class Agent and Chairman of the 
50th Reunion Gift Committee. In this capac¬ 
ity it was an honor for him to report on 
Alumni Day that the 50th Reunion Gift to 
M.l.T. from the Class of 1923 was 
$8,098,300; and, that in addition, 34 mem¬ 
bers of the class had already made plans for 
future gifts to benefit M.l.T. estimated to 
have a current value of approximtely 
$9,563,000. This all-time record reflected in 
large measure the efforts and dedicated 
service of Dave through a period of years. 
He was born in Chicago in 1902, joined 
Polaroid 27 years ago, and was retired in 
1972. At the Polaroid Corporation, Dave 
became vice-president for manufacturing, 
vice-president and general manager, direc¬ 
tor and vice-chairman of the board and 
board member of subsidiaries of Polaroid. 
He was married to Isabelle Burbank of 
Pittsfield, Massachusetts. For years they 
have made their home in Waban, Mass. At 
the request of President Johnson of M.l.T., 
Dave served on the board of directors to es¬ 
tablish the Charles Stark Draper Laboratory 
as an independent division of the Institute. 
He was a member. Board of Trustees, Brae 
Burn Country Club, Newton; Conservation 
Committee, Board of Directors, Newton 
Y.M.C.A.; United Fund of Boston; President 


Waban Improvement Society; Chairman 
Board of Trustees Andover Newton 
Theological Sctiool; Vice-president Opera 
Company of Boston; Charter Member of the 
Association for the Performing Arts, Boston. 
In World War II he served with the Mas¬ 
sachusetts National Guard. He was 
Deacon, Moderator and Trustee of the 
Ur)ion Church ot Waban. 

«A Memorial Service was held In the Union 
Church, Waban, for Dave on Tuesday, 
November 19. In his memory a Class gift 
was tfiade to the Memorial Fund of this 
church. In a lovely letter from Isabelle Skin¬ 
ner she said, "I do want to thank the Great 
Class of 1923 for their Memorial Gift in 
Dave's name." She also informed me that 
on December 11, she will fly to their apart¬ 
ment in Sarasota and will return the latter 
part of April. She would be pleased to have 
any of our classm'ates who happen to be in 
the vicinity of Sarasota, Florida stop in and 
see her. I think she has attended all of our 
class reunions since our 25th. 

Herb Hayden continues to improve from 
the serious set-back he suffered prior to our 
50th. His wife, Katie, reports that he is gain¬ 
ing strength in his fingers, and that late last 
summer he was on the tennis courts again 
hitting the balls over the net, — but, of 
course, not running around the court or en¬ 
tering into strenuous exercise. Herb and 
Neil Macneil, (wearer of the H.T.T. and 
1923 Numerals, Hockey) chum together to 
watch the Bruins play in the Waiiace Rink at 
Pittsburg. Their interest in athletics is still as 
strong as ever. ... As Helen and Lem Tre¬ 
maine and Tommy and Marjorie Rounds 
have retired into the Heritage Village, 
Southbury, Connecticut, Doris and I were 
invited to join them at a lovely supper party 
late last Fall. ... Roland Black, '24, also at¬ 
tended. He and I had roomed together 
sophomore year with Samuel Williams of 
Enfield, N.H. Naturally, we used this occa¬ 
sion to talk with Sam over the phone, — who 
was very surplnsed to find himself the "star" 
of our telephone reunion. Sam has retired 
from Westinghouse Airbrake Company with 
whom he became General Manager and 
President for a short time. It is still his theory 
that inflation can be met by careful invest¬ 
ments in stocks. He also advocates that in¬ 
surance benefits should be geared to cost of 
living indexes. 

An early Christmas letter from Forrey 
Lange states that he is Chairman of the His¬ 
tory and Heritage Committee, Region I, 
(New England States), A.S.M.E. Last May 
he was elected Vice-president of the New 
Hampshire Sons of the American Revolu¬ 
tion. On October 12, he attended the Fort 
William and Mary Celebration, — and on 
November 23, he gave a Bicenteqnial paper 
to the S.A.R. in New London, N.H., on the 
subject “Fort William and Mary 1774, Prel¬ 
ude to American Independence and the 
Naval Defense Thereof.”... Cecil H. Green 
received an Honorary Doctorate in Science 
from the University of Massachusetts in 
June of 1974. . .. Normal L. Weiss was 
elected an Honorary Member of the Ameri¬ 
can Institute of Mining, Metallurgical and 
Petroleum Engineers on October 30, 1974 
with the following citation: “In recognition of 
his distinguished contribution to the art of 
ore processing through a half a century of 
process development, mill administration 
and operation, and achievements in plant 
design; his service to the Institute and the 
Society of Mining Engineers in a number of 
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capacities including editorial respon¬ 
sibilities in connection with the Mining En¬ 
gineering Handbook and the Mineral Pro¬ 
cessing Handbook; and, finally for his in¬ 
terest in the education and professional de¬ 
velopment of the younger engineers." ... 
Richard H. Frazier is a co-author of a book 
“Magnetic and Electric Suspensions” which 
played a major role in the development of 
suspension devices at the M.l.T. Charles 
Stark Draper Laboratory. 

I am happy and relieved to report that all 
boxes of records of the Class of 1923 have 
been turned over to the Director of Histori¬ 
cal Collections at M.I.T., Mr. Warren Sea¬ 
mans, Chairman; and much of this informa¬ 
tion will be retained in their Archives. This 
move was made possible by the publication 
of “The Great History of a Great Class”. — 
a copy of which is also on file with the Com¬ 
mittee on Historical Collections of M.l.T. — 
James A. Pennypacker, Assistant Secre¬ 
tary, Long Hill Road, Essex, Conn. 06426 


detect a lack of the usual 
sage and delightful flavor in these notes, it 
is because they were prepared by Co- 
Secretary Steward instead of Secretary 
Ambach who was helping Ethel's convales¬ 
cence at home after a brief hospitalization 
with a pneumonia attack in late November. I 
am sure I can speak for the class in all wish¬ 
ing Ethel well. 

Favorable comments continue to come in 
various communications about our very 
successful 50th. For example, Marshall 
Waterman included in a letter to Russ: 
“That was a good report of our happy 50th 
in the October/November Review. The 
Watermans enjoyecTit all very much and are 
grateful to you and the others who put it to¬ 
gether." ... Ted Taylor, in sending to Russ 
some reunion photos he took at the 50th, 
said: "Am looking forward to joining the 
group again on our 55th!" ... From a 
member of the Class of 1919, included in a 
letter to Frank Shaw for acquiring one of 
Frank’s stock of unmarked lucite picture 
cubes, came this congratulatory statement, 
(and interesting reference to Luis Ferre): "I 
have read with much interest the interesting 
and complete report of your M.l.T. '24 Class 
50th Reunion. It seems I must admit, to be 
considerably more glamorous and innova¬ 
tive than my own 50th Reunion of the Class 
of '19 at Catham Bars Inn five years ago. I 
am referring to the Technology Review, 
October/November 1974 issue, which I 
have been reading today. 

"However, I remember that I wore a Mas¬ 
ter of Science cap and gown for a couple of 
hours at the Commencement, and that your 
own classmate, Luis Ferre was an honored 
guest there, and made an interesting 
speech on that occasion. He was then gov¬ 
ernor of Puerto Rico, i was in San Juan as a 
tourist two years later, and visited the 
Governor’s Mansion on a sight-seeing trip, 
but didn’t have the nerve to call on him. I 
read in your class notes that ha gave a fine 
buffet luncheon. Well, let me say again you 
all apparently had a wonderful time at your 
reunion, and you had very good attendance 
too." 

At the request of A. C. Read Jr.'s family, 
Marshall Waterman wrote Russ as follows: 
"It occurs to me that you may not have re¬ 
ceived the word about Bert Read’s death (of 
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cancer on August 28). This is all I know ex¬ 
cept that as of last spring his wife was living, 
but an invalid. I am sure that you remember 
Bert from days on track. He was a close 
friend of mine. I believe he was in the real 
estate business and, so far as I know, spent 
his whole life in Little Rock.” The Class’ 
sympathy goes to Bdrt’s surviving family. 
Marshall’s letter went on to say that he ex¬ 
pected to make contact with classmate Bill 
McHenry on a short trip to Washington in 
December (1974). 

A note from Chris Conway 
accompanying Chris’s Alumni Fund con¬ 
tribution says: "Am doing some consulting 
work for my former employer, A.T. and T. 
Co., having signed a seven month gontract 
to work two weeks each month on a project 
at the Western Electric plant in Columbus, 
Ohio. All is well with us down here in 
Louisiana." We don't believe-the anti-trust 
suit against A.T. & T. will imperil Chris’s 
contract. ... Edith and George Knight’s 
Christmas card to Russ indicates they are 
spending the winter again in England, 
Edith’s homeland. Anybody desiring to con¬ 
tact them would find them at 117 Spring 
Lane, Bishops Stoke, East Leigh, Hauts 
S056AZ, England. ... Hearty congratula¬ 
tions are due Frank Reeves for having re¬ 
ceived the Society of Manufacturing En¬ 
gineers’ 1974 "Inter-professional Achieve¬ 
ment Award tor outstanding contributions to 
both the profe^ional and academic society 
as well as the community at large by exten¬ 
sive educational and civic activities which 
enhance the growth and prestige of the en¬ 
tire community" for an area comprising 
eleven western states. .. . The New York 
Times for December 7 carried the following 
item about Dave Meeker: "David B. 
Meeker, President of Hobart Manufacturing 
Corp. of Troy, Ohio, and newly elected 
chairman of the National Association of 
Manufacturers has said in a press confer¬ 
ence a consensus of the Association mem¬ 
bers was that the economic situation would 
begin to rebound late in 1975. He also said 
he was hopeful that the economy would not 
sink much deeper than its current level, but 
was fearful that unemployment might wor¬ 
sen." 

The publicity is now out on Nish 
Cornish’s 27th M.l.T. Fiesta in Mexico, 
March 13 to 15. Our Luis Ferre will be the 
guest of honor as President of the M.l.T. 
Alumni Association. Many events and trips 
are planned, including the delightful "Noche 
Mexicans” at the “Nishe’s" residence. 
Complete information is obtainable by writ¬ 
ing Mrs. Alma Gas^o, at M.l.T. Club of Mex¬ 
ico City, Apartado Postal 31, Fracc. La 
Florida, Edo. De Mexico, Mexico. 

"Adios” till next time! — Russell W. Am¬ 
bach, Secretary, 216 St. Paul St., Brook¬ 
line, Mass. 02146; Herbert R. Stewart, 
Co-Secretary, 8 Pilgrim Rd., Waban, Mass. 
02168 

25 

Just to show you the difference between my 
time and ydur time, I am writing this early in 
December and by the time you read these 
notes a great deal of water will have gone 
over the dam. The notice for the deadline for 
these notes was illustrated with a picture of 
a snowman. I hope this is not an omen of 
things to come, but I am prepared. I re¬ 
moved my wife’s snow shovel from the attic 


to the cellar. Harvard, a neighbor of mine, 
calls it "The Game" and I think we may call 
this “The Year.” When you receive this it 
will be the second month with a few more to 
go before the Reunion. Jumping back to 
football I wonder what would happen if 
M.l.T. played. Would we computerize and 
have signals called depending on some 
theory of probabilities? . .. Cliff Abraham- 
son says that in addition to enjoying the ’25 
notes he also likes those of ’26 as he and 
Warren Smith, who writes them, grew up to¬ 
gether in Waltham. . .. Don Taber took an 
American Express tour in June which in¬ 
cluded Switzerland, Northern Italy and Au¬ 
stria, ending with a three days sail down the 
Rhine. . . . Milt Saizman is enjoying retire¬ 
ment. In the early summer he traveled to 
Great Britain with 100 members of a barber 
shop quartet group. They gave seven 
shows and two T.V. broadcasts to promote 
barber shop harmony. They were hosted by 
members of the British Harmony Clubs. I 
wonder if Milt could organize a group, class 
members of course, to furnish entertain¬ 
ment for the Reunion. ... I shall try not to 
straighten out an error on my part. If you will 
refer to the July-August notes in which I 
mentioned a sin of commission by Sam 
Spiker. This was to call attention to the fact 
that I had earlier referred to the passing of 
Fred Cunningham. Somehow wires be¬ 
came crossed. Fred is very much alive and 
his death has been very much exaggerated. 

I am sorry to have to report the passing of 
Cecil C. Marble of Quincy, Mass., on Dec. 
21, 1973; of Francis E. Wilmot of Falls 
Church, Va. on Oct. 8,1974; and of Francis 
J. Coughlin of Cincinatti, Ohio, on Oct. 18, 
1974— E. Willard Gardiner, Secretary, 53 
Foster Street, Cambridge, Mass. 02138 

26 

An overcast morning in December with a 
northeast storm threatening is not the base 
for writing a bouncy issue of class notes — 
especially with the knowledge that I must 
drive to M.l.T. (45 miles) and return before 
the storm closes in. And that is where you 
come in. That space on the back of the 
Alumni Fund Envelopes is given to you for 
writing to your class secretary and I’ve been 
saving my envelopes for just such a day as 
today. Some are current — some not so cur¬ 
rent, but anything we hear from a classmate 
we haven’t seen for up to 44 years is news. I 
find that when all of these cards are assem¬ 
bled they make interesting reading and I 
hope you will be encouraged to send yours 
along. Since the Postal Service stopped 
putting towns on their cancellations you 
may not know where the^’classmate is lo¬ 
cated but I’ll ad lib where the comments do 
not give you a lead. Here we go. 

We will start with one from Allan Cobb: 
“Still active as a consultant — still on New 
York State Building Code Council, many ac¬ 
tivities at Rochester Chamber of Com¬ 
merce, National Safety Council and Na¬ 
tional Fire Protection Assoc. It’s not a dull 
life." . .. From Arthur J. Brocketman: 
"Elected on March 5, 1973, at the Lunen¬ 
burg, Mass. Town Election, to the Lunen¬ 
burg Housing Authority." ... From William 
W. Farr: "Retired from Rohm & Haas Co., 
Philadelphia. Penn., five years ago. Met and 
married Virginia Wolcott (widow), 
November, 1968 (I was a widower.) Moved 
to North Carolina and am enjoying goif, gar- 


Technology Review, February, 1975 107 



den and cruising once a year." ... From 
Joseph B. Merrick, Rhode Island; "I re¬ 
tired recently as hydraulic engineer at the 
Reservoir Control Center of the U.S. Army 
Engineers at Waltham, Mass, after 37 years 
of service with the Corps of Engineers.” 

From William M. Davidson: "Since my 
retirement in 1969 we have been spending 
our winters at Sarasota, Fla. and our sum¬ 
mers at our home in Gladroyne, Penn. Have 
been fairly active in consulting work — the 
most interesting being a four month stay in 
Taiwan consulting on their telephone sys¬ 
tem for the Chinese Nationalist Govern¬ 
ment.” . . . From C. Marvin Pickett Jr., 
Needham, Mass.; "On June 17, 1973 I re¬ 
ceived the degree of Master of Science in 
Civil Engineering (Sanitary Engineering op¬ 
tion) from Northeastern University. I have 
now been with Camp Dresser and McKee 
Inc. for ten years, the same firm for whom I 
spent two years in Bangladesh." ... From 
Argo E. Landau, St. Louis; "I have had a 
quiet year. Had a pleasant lunch with Chan¬ 
cellor Gray some time ago and dinner with 
Arnold Singai of the Development Depart¬ 
ment. Nice to hear first hand about M.l.T. 
Edna just returned from a month in Iceland 
and Greenland. All set for 14th trip to 
Hawaii. This time three weeks on Maui and 
five weeks in Honolulu, then home. Hope all 
goes well with you." ... From Bill Millar's 
1973 card from Patagonia, Ariz.; "After 47 
years of look-see in the mineral field, I'm still 
at it. Now researching a special project for 
Mt. States Mineral Enterprises — started in 
1969 by Ed Frohling, an M.l.T. metallurgist, 
and a very swell guy! Pinning my hopes on 
catching the extra fine gold left in ancient 
and famous Arizona dry placers. New hy¬ 
drometallurgy should turn the trick. Wish the 
old-timers had left more nuggets, though, 
for one or two!” Bill’s 1974 card; “Anyone 
enjoying class notes should write one occa¬ 
sionally! I'm busier than usual as a shallow 
gold placer consultant specializing on accu¬ 
rate preliminary sampling. Not an easy [xob- 
lem, either! Know any '26er with a gold 
placer awaiting hot-shot elucidation?” (That 
last question mark was actually made out of 
mini gold nuggets glued on to the paper.) 

From Horace C. Ruggles, Amityville, 
N.Y.; "My wife and I sure enjoyed the 45th 
get-together at Chatham Bars Inn in June — 
seeing so many folks. We had a visit with 
Austin Kelley and his wife at Metroptolitan 
Museum of Modern Art in early November. 
Needless to say we did get a kick at the 
homecoming following the reunion." ... 
From Leonard Remmington, Franklin, 
Mass.; “Retired but active as a consultant.” 
... From Ben Richardson, Connecticut; 
"Still am enjoying the challenging pastime 
of research in that portion of history that 
deals with people past and present, mostly 
the former. Have a new title — great¬ 
grandfather (a ribbon with two bars ie. two 
great-grandsons). Cheerio." ... Whitney 
Ashbridge (Whit's address is "World"); 
“We bought a small motor home and spent 
much of the summer in Canada. Got as far 
west as Vancouver Island where I caught a 
23 lbs.-plus salmon. Then east through the 
Canadian Rockies and finally to Prince Ed¬ 
ward island and Nova Scotia. Over 17,000 
miles since April,- not counting eight weeks 
in Scandanavia.” .. . Harold J. Ryan, New 
York. I think; "Shortly after the 45th Reunion 
I got a staph infection In my bad left hip re¬ 
quiring removal of the top of the femur. In 
the hospital for five months and finally have 


learned to walk again with a cane and get 
around fairly well, but have given up most of 
my work except occasional consulting jobs. 
Still thinking of the fun at the reunion and 
look forward to 1976!" 

Charles C. Keniston: "Retired, 1967, 
after 43 years with Lever Brothers Co. 
(soap, etc.); traveled often around the 
world. As volunteer for International Execu¬ 
tive Service Corps, four months assignment 
to advise and assist in start up of soap plant 
in Thailand. " . .. Sargent Graves, State of 
Washington; "After a delayed retirement 
last December, my wife and I enjoyed a cir¬ 
cle Pacific Trip that included Taiwan, 
Malasia, Australia and New Zealand. A few 
months after returning I stopped into the 
vitro office where I had been working and 
found an excess of work piling up. So now 
I'm again working and thankful that my 
health is such that I can enjoy it.” ... Arthur 
C. Fuller: "I've just finished cleaning the 
swimming pool for the last swim of the year. 
Water temperature, 56° F., air 50° F. here in 
San Diego, Calif. Hopefully, it won't go more 
than ten degrees lower for the balance of 
the winter. Already, the nearby mountains 
have had some snow, and skis are replac¬ 
ing surf-boards on car tops. I shiver to think 
of the rough New England winter that you 
are expecting." 

Yes, this was a great pre-Chrisfmas way 
to write class notes and my special thanks 
to all the contributors — while I head out be¬ 
fore the storrh. Cheerio! — George Warren 
Smith, Secretary, P. O. Box 506, Pidgeon 
Cove. Mass. 01966 

27 

One of the many good things about Christ¬ 
mas is that, along with the welcome greet¬ 
ings, it often brings us some news of distant 
friends. That is especially pleasing to a 
class secretary. Dick Cheney tells me that 
he is keeping busy “on a relaxed basis" with 
three paying clients and considerable com¬ 
munity service work. (After the schedule 
Dick has maintained all these years, that is 
his idea of relaxation.) He writes also, "My 
newly-acquired two beautiful daughters and 
five grandchildren are making life very 
bright for me. We are hoping for another 
European trip next year.” Grandchildren are 
a new experience for Dick, but most of us 
know just how he feels. As this is written, 
shortly before Christmas, we are waiting for 
my daughter and son-in-law to arrive from 
Atlanta with the two little boys, five and 
three, who wiN brighten up our house and fill 
it with disingenuous affection. 

Erik Hofman writes from Mallorca that he 
and Tibby have been staying close to home 
and have nothing new to report. That’s not 
characteristic of Erik, and I hope to have 
further reports in a later issue.... Ray Hlb- 
bert helps to make up for Erik with a long, 
newsy letter accompanying his holiday 
greetings. Ray, along with Dike Arnold and 
Bud Fisher, visited Bill Taggart and report 
that Bill is making great progress in recov¬ 
ery from the stroke he suffered early in 
1974, He is now at home in Belmont, and 
while still in a wheel chair, he is in the best 
of spirits, Ray reports, and anxious to cor¬ 
respond with classmates — including mat¬ 
ters concerning his duties as Estate Secre¬ 
tary for the class. Dike has agreed to be re¬ 
union chairman for our 50th in 1977, filling 
the job that Bob Bonnar and Glenn Jack¬ 


son managed so successfully for so many 
years. The general feeling at the 45th at 
Bald Peak was that we preferred to get 
together away from Cambridge for a couple 
of days before the general alumni celebra¬ 
tion at Cambridge, and Dike will check 
available locations. The preliminary think¬ 
ing leans toward Cape Cod, but Dike and 
the Committee have open minds and would 
welcome any ideas from classmates. Dike's 
address is 14 White Oak Road, Wellesley 
Hills, Mass. 02181. 

Bud Fisher is working hard to realize the 
goal of at least a $500,000 50th Anniversary 
Class Gift, but the- stock market has not 
been very cooperative. Perhaps there are 
one or two among us who were wise enough 
to shift into money-market instruments a 
couple of years ago, and generous enough 
to share the good fortune with the Institute. 
Ray also tells me that this past fall, he and 
Zella spent two nights with Rusty and Judas 
Priest; Judas retired over a year ago from 
Manson Neilan and is enjoying retirement. 
He plays tennis two or three times a week. 
... In November, Ray and Zella spent a 
week-end with Mollie and Jim Lyles, who 
were planning a Thanksgiving visit to their 
daughter Sallie and family in Rochester. 
Both Mollie and Jim are deeply involved in 
the Canaan (Conn.) Historical Society ac¬ 
tivities, and Jim keeps adding to his collec¬ 
tion of antique hand tools. As for Ray Hlb- 
bert, himself, he is continuing his sales 
agency business in New Canaan, with no 
plans yet for retirement. He and Zella had a 
week in Bermuda this past fall, and a week 
in Vermont.... Frank Kear writes that after 
dissolving his telecommunications consult¬ 
ing business in 1972, he has recently joined 
A. D. Ring & Associates, a Washington con¬ 
sulting firm and former competitor. Frank 
has four children and seven grandchildren, 
and he reports that all goes well. 

James E. Forbes, who received his 
master’s degree from M.l.T. in 1927 and 
was affiliated with our class, died on 
November 18 last, ih Honolulu. He has been 
a professor of aeronautical engineering at 

M. l.T., with time out to serve as Lieut. Cdr. 
in the navy from 1942 to 1946, and later 
worked at the Institute's Instrumentation 
Laboratory, from which he retired in 1968. 
His wife had died in 1967, after a 38-year 
marriage. — Joseph H. Melhado, 
Secretary, 24 Rodney Road, Scarsdale, 

N. Y. 10583 


28 

Those of you who attended the 25 Year 
Reunion back in June, 1953, may recall the 
large class banner that was made for the 
occasion and displayed at each of the sev¬ 
eral functions. The banner was last used in 
the group picture on the steps of Walker 
Memorial. Then the mysteryl No one has 
seen it since; no one seems to know what 
happenecLto it. The most prevalent theory is 
that some thoughtful individual(s) assumed 
responsibility for its safekeeping. We would 
like to locate the banner and have it for use 
at the 50th in 1978. If you have any informa¬ 
tion whatever please write. 

The New Jersey Public Health Associa¬ 
tion Newsletter for June 1974 carried the fol¬ 
lowing item relative to Roberta (Lovely) 
Hatllgan: “Not long ago Mrs. Roberta Hal- 
ligan, treasurer of the N.J.P.H. Association, 
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was cited by the Essex County Health 
Officers Association for distinguished serv¬ 
ice in the field of public health. It was a well 
deserved honor for the lady health officer 
that everybody seems to know. Roberta, 
who lives at 36 Passaic Avenue, Roseland, 
can point with pride to a career as a health 
officer and her leadership activities in health 
organizations. It was Roberta on the plat¬ 
form participating at the annual state health 
conference, side by side with the governor, 
when Ken Jones was awarded the Prank J. 
Osborne award. Roberta received a 
bachelor of science degree in Public Health 
from M.l.T. and became the public health 
laborato^ director in Montclair in 1928. In'' 
1959 she became the Caldwell health 
officer. Later she became Essex Fells 
health officer and now serves as a member 
of her home-town board of health. She is 
past president of the New Jersey Health 
Officers Association and the Essex County 
Health Officers Association and still is ac¬ 
tive in both organizations, holding the post 
of secretary-treasurer in the latter organiza¬ 
tion." ... Bill Hall was a coauthor of a 
highly informative paper on "Detection and 
Tracking Systems: An Historical Overview" 
that appeared in the fall, 1974 issue of 
Electronic Progress, a Raytheon Company 
publication. Until his retirement Bill was a 
consulting scientist and director of de¬ 
velopment engineering at Raytheon. He 
joined the company in 1941. 

In a note to Frannie and Jim Donovan, 
Walter Nock reports that he has made a 
very considerable recovery both from his 
heart attack of last year and a continuing 
severe arthritic condition. He gives his wife, 
Lela, all the credit for the progress he has 
made. ... A brief note from Fritz Ruther¬ 
ford says that he is looking forward to a 
possible mini class reunion in Mexico City, 
Mexico. He is still working hard on golf 
course and civic affairs. Last summer he 
and wife Jo took a horse-drawn covered 
wagon trip in the Grand Tetons in Wyoming. 

.. . Vic Decorte writes: “Finally, we can 
rest a little since our apartment is almost 
fixed up. It is quite a job to settle in the 
U.S.A. after an absence of forty years! We 
still have some red tape to deal with. Hope 
to hear from classmates in this area." The 
Decortes' new address is: Ocean Club, Apt. 
1109, 4020 Galt Ocean Drive, Ft. Lauder¬ 
dale. Florida 33306. . . . Mary Manley says: 
"Merely an observation: In 1924-25 I stayed 
at M.l.T. about ten days less than the 
academic year, but oh the lovely mileage I 
have had since from those few short 
months!" 

We are sorry to learn that Ed Petzold’s 
wife, Carolyn, died last August in Camden, 
Maine. Ed refers to her as his “loyal friend 
and companion of 44 years.” This winter Ed 
plans to be in Paris, Rome, and the United 
Kingdom for visits to each of his three sis¬ 
ters. Judith (Mrs. Benjamin F.) Miller was 
in Boston on December 6, 1974 for the 
opening day of an exhibit of Ben’s literary 
work at the Francis A. Countway Library, 
Harvard Medical School, 10 Shattuck St., 
Boston. The exhibit contains scientific pa¬ 
pers, books, manuscripts and poems writ¬ 
ten by Ben during his lifetime. Three of the 
books were published after his death in 
1971. We hope that many of you will have 
the opportunity to see the exhibit which will 
be open until the end of May, 1975 — 
Walter J. Smith, Secretary, 37 Dix Street, 
Winchester, Mass. 01890 


29 

John G. Sullivan writes, "Sorry to have 
missed our recent 45th Reunion. My wife, 
Rita and I enjoy life here on Cape Cod, de¬ 
spite our over-inflated golf scores. Our ac¬ 
tivities include volunteer work at Cape Cod 
Hospital, numerous community activities, 
bridge, swimming (during warm weather 
only) and beach walking which keeps us in 
trim." .. . Nick Stathls has retired and lives 
in Stuart, Fla. ... Frederic A. Celler of 
France, having reached the mandatory age 
of 65, has retired as president of AMP de 
France as of September 1,1974, which post 
he occupied since 1965. He has now be¬ 
come a consultant to the company. He and 
his wife Marjorie are well and enjoying their 
well earned leisure. 

Ezra C. Hill writes, "Since my recent re¬ 
tirement from General Electric Co., I have 
been doing some engineering consulting for 
the company in the Specialty Transformer 
Department. I find plenty of work to do, be¬ 
side doing consulting. Presently I am work¬ 
ing on a family record book." .. . Stephen 
N. Dilworth and his new wife Myn, whom he 
was courting at the reunion, have just re¬ 
turned from an extensive tour of the U.S. 
and Canada covering 6,000 miles. The new¬ 
lyweds will be sailing on the Statendam on 
December 20 from Fort Lauderdale. Fla. for 
a cruise. Upon their return, they will spend a 
month on the East Coast (Fort Lauderdale). 
Since your secretary and his wife Helen will 
be in Fort Lauderdale during their stay, it is 
hoped and expected that there will be many 
pleasurable social contacts with them. ... 
Thomas H. Spallar writes, "Thank you for 
the birthday greetings together with a fine 
photograph taken last June. It was a great 
reunion and this is a valued souvenir. Best 
regards to all." .. . William F. Jenkins 
writes, "Since my retirement in 1971 from H. 
L. and P. Co. after 42 years of service. I 
have been busy with one project or another. 
Currently, I am engaged in the development 
of 20 acres of land for my next homesite. 
The roads, the well, and the septic tank sys¬ 
tem have all been installed. But the most 
unique part of my project is an "all electric" 
barn which I have planned to build, which 
may be the world’s first. If any other ’29er 
owns an "all electric" barn, please let him 
contact me and we’ll swap lies together. 
Thanks for the birthday card." 

Marshall S. David, who attended the 
45th Reunion with his wife Dot, writes, 
“Many thanks for your birthday greetings 
and the excellent pictures which you had 
taken at Chatham Bars Inn. We enjoyed 
seeing all the gang at the reunion. Our son 
and family spent their vacation with us in 
August, and Thanksgiving in November. In 
the meantime, latter part of October, I was 
rushed to the Cape Cod Hospital by ambu¬ 
lance at 1:00 a. m. After two weeks, I was 
transferred to the New England Medical 
Center for another week. I feel all right now 
and go for periodic checkups. For activities, 
every Sunday I go to the beach with neigh¬ 
bors to get my quota of oysters, soft and 
hard shell clams, and scallops. During the 
week I get pine-needles for my lawn and 
sea weed for my roses. Dot’s mother, who is 
92, has created some problems. We may 
have to put her in a nursing home. Hope you 
are all well and enjoying life in New Hamp¬ 
shire. Did you know that old David Home¬ 
stead was in Amherst? Best wishes for all." 


... Since his retirement from a family 
owned contracting firm. George J. Burke is 
enjoying the easy life and is doing as much 
traveling as he can. ... Cub Clark writes. 
"Thanks for the birthday card. I am now re¬ 
tired, though I do some occasional consult¬ 
ing work at the Denominator Co. of Wood¬ 
bury, Conn., makers of tally counters. When 
the boss is away, I am called upon to take 
over the administration of the business 
temporarily, writing checks, handle in¬ 
quiries, etc. In my leisure hours, I play as 
much golf as possible, and have succeeded 
to get my handicap down to 23. The latest 
addition to the number of grandchildren 
came in October, a girl — a grandmother’s 
love — making the total three to date. I have 
given up playing my violin, but still sing in 
the church choir, having been graduated to 
a baritone. Having been conscripted to 
Frank Mead’s 50th Reunion Gift Committee 
some of you fellows may hear from me.” 

Eric A. Blanch! writes, "Dear Karnig: De¬ 
lighted to hear from you again and for the 
same reason as last year — glad to be 
around to receive those birthday greetings. 
Thank you for the pictures, too, which will 
serve to remind us of a good reunion." . .. 
We recently had a fine visit with Joan and 
Wally Gala at their Melvin Village home; the 
foliage was superb. We expect to be in 
[looks like Tequerta?] again — this time 
from January 10 to March 1, 1975. Kindest 
regards and best wishes to all." ... A note 
comes from Amasa G. Smith that he is 
starting his fourth year of retirement but for¬ 
tunately and by choice his days are filled 
with all kinds of activities, most of it having 
to do with charitable and community affairs. 
He has an office in downtown Birmingham 
and this year, two of his friends who recently 
retired, one chairman of the board of a local 
national bank and the second who managed 
all the Sears stores in the state, have joined 
him. Mace serves on the boards of: Red 
Cross, Boy Scouts, Girl Scouts, Y.M.C.A., 
and United Way Community Funds. He still 
serves on the boards of a bank. National 
Woodworks Corp. and Blue Cross and Blue 
Shield. “I still manage to get in two or three 
rounds of golf", he continues. "Sorry we 
had to miss the 45th Reunion. Thanks for 
the good work you are doing for the class, 
and your notes in the Review are always 
good. Best wishes to all." ... A note from 
Walter F. Burke reveals that he has retired 
since October, 1973, after 30 years of serv¬ 
ice with McDonnell-Douglas Corp. He was 
president of McDonnell-Douglas Astronau¬ 
tics Co. of Huntington Beach, Calif, and St. 
Louis, Mo. For the past ten years he was re¬ 
sponsible for the design and the whole 
programming of Mercury space craft "Ge¬ 
mini" and the Skylab, with 100% success. 
Since his retirement Walter has established 
his own consulting business in Newport 
Beach, Calif. Having been a licensed pilot, 
he flies his own twin Beech-Baron all over 
the U.S. His wife Pat has put a P.S. on the 
report, noting that Walter has never missed 
one day in school or work since he entered 
kindergarten in Roxbury, Mass., and all 
through M.l.T., University of Michigan, and 
30 years at McDonnell-Douglas. This, I am 
sure must be a first among our class mem¬ 
bers, if not in the entire Alumni Association. 
Reading about such a record, the question: 
didn’t he ever get sick? 

Anthony J. Perry, who was present at 
our 40th Reunion, has sent his regrets for 
his inability to attend our recent 45th one; 
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but promises to attend our big 50th Reun¬ 
ion. Though he has been retired from the 
Army Corps of Engineers for some time, he 
does some consulting. The latest project he 
has been working on is a hydroelectric sur¬ 
vey in Bolivia sponsored by the U.N. He 
sends his best wishes to all his friends. . .. 
A special issue of AEG headlines publica¬ 
tion of G.E. announces the retirement of 
Samuel J. Levine after 46 years of service 
with the company. His first affiliation with 
G.E. was in 1928 as a Co-op student. One 
of the officials of the company, while paying 
tribute, stated that Sam’s outstanding 
career has been marked by consistent 
significant contributions to General Electric 
business success. His most recent respon¬ 
sibility has been to solve group-wide prob¬ 
lems. He has the technical ability, the lead¬ 
ership, the experience and the toughness 
which spells success of every problem he 
tackles. After joining G.E., Sam earned his 
graduate and undergraduate degrees in 
electrical engineering and enrolled in the 
company's ABC Course in Engineering, 
completing it in three years. One of his ear¬ 
liest applications was the Air Conditioning 
Division where he rose to top level man¬ 
agement position. In 1956, he joined the 
Aircraft Nuclear Propulsion Department and 
became manager of its Idaho Testing Sta¬ 
tion. Later, he headed the Engineering Op¬ 
eration for Small Aircraft Engine Depart¬ 
ment in Lynn, Mass. In 1969, he was named 
general manager of the Marine and Indus¬ 
trial Department. Sam holds ten patents and 
is a member of the American Society of 
Mechanical Engineers and the American 
Nuclear Society. — Karnig S. Dinjlan, 
Secretary, 6000 N. Ocean Blvd, Apt 14E, 
Fort Lauderdale, Fla. 33308 

30 

Supplementing the item about Olin 
Stephens in the December notes, we have 
a clipping at hand from the Boston Globe 
concerning his receipt of the Mignon Trophy 
of the Aluminum Association. This award 
derives its name from a 40-foot steam yacht 
which was the first aluminum-hulled boat 
and which was built in France in 1892. The 
award is presented as a symbol of excel¬ 
lence in yacht design. At the time he re¬ 
ceived the award, Olin commented on the 
fact that aluminum seems to be taking over 
that part of boat construction that once was 
reserved to wood, and said that it is easier 
to get a good aluminum boat built today than 
it is to get a good wooden boat built. He pre¬ 
dicted, however, that aluminum would not 
replace fiberglass for the smaller boats. He 
said that when welding the skin of an 
aluminum boat, it is “difficult to keep it fair” 
if the boat is not large enough. . .. Donald 
McAndrew has initiated, promoted and de¬ 
veloped a government housing project for 
195 medium income eiderly persons in 
Baton Rouge, La. The project comprises a 
14-story building which cost upwards of 3 
million dollars. The project was co¬ 
sponsored by the Catholic diocepa and the 
First Presbyterian Church in Baton Rouge 
Bob Sldur has retired from Western Elec¬ 
tric but continues to engage in a number of 
business activities that keep him busy. He is 
the trustee of several large trusts and 
numerous smaller ones, as well as presi¬ 
dent of the Nan Realty Corporation. He 
does consulting work in the communication 


Mario V. Caputo, '31, lost his class ring in 
the summer of 1933 at Revere Beach. Now, 
41 years later, it has been found buried 
deep in the sands by William P. Mills of 
Rockport as he was looking for old coins 
with a metal detector. Mr. Caputo's name 
was engraved in the ring; he was located 
through the records at M.i.T. 

It was particularly gratifying for Mr. 
Caputo to have the ring returned to him 


engineering field, as well as for banks in 
connection with investments for trusts. In 
addition to his business activities he has a 
long list of hobbies including, in addition to 
the more conventional hobbies, naviga¬ 
tional aids, sound and optics. The Sidurs 
live in Chatham, New Jersey. .. . Jim 
Saunders retired in 1970 as principal of the 
Northbridge Junior-Senior High School in 
Whitinsville, Mass. Jim had been at North- 
bridge for 38 years, first as a biology 
teacher, then as an assistant principal and 
finally during the last ten years before his re¬ 
tirement as principal. Jim’s principal hobby 
is amateur radio, call letters W1BDV. He 
has been a member of the American Radio 
Relay League for more than 50 years. He 
also has an Airstream trailer in which he 
travels. The Saunders have two children 
and seven grandchildren who live on the 
same street with them. ... We also have a 
delayed notice that Bill MacKusIck retired 
from Goodyear Tire & Rubber Co. in 1970 
after 40 years. Bill’s field involved the de¬ 
sign of off-the-road tires. He did considera¬ 
ble traveling, visiting manufacturers of 
earth-moving equipment and working with 
their engineers on tire recommendations. 
Jim’s headquarters is in Akron, but he has a 
home in Maine where he receives visits dur- 


because it had been a gift from his late 
sister, Philomena R. Caputo, who was also 
an M.I.T. graduate ('23). 

After winning a competitive scholarship, 
Mr. Caputo attended M.l. T. for two years as 
a special student in the Department of 
Architecture. He is now a retired architect 
living In Belmont. "I am still astonished," he 
said, "that the ring which presumably was 
lost forever has been found." 


ing the summer from his three children and 
eight grandchildren. 

We have at hand a clipping that Jules 
Larrivee died on September 27, 1974 in 
Corvallis, Oregon. After graduating from 

M. I.T. Jules worked as an astronomer at the 
U.S. Naval Observatory in Washington. 
Subsequently he joined the faculty of the 
University of Vermont and later of Worces¬ 
ter Polytechnic Institute. In 1963 he moved 
to Oregon as Professor of Mathematics at 
Oregon State University in Corvallis, from 
which position he retired in 1971. He leaves 
a son, Jules Palmer Larrivee, who is living in 
Switzerland — Gordon K. Lister, 
Secretary, 530 Fifth Avenue, New York, 

N. Y. 10036 

31 

It was with sorrow that I learned of the 
deaths of Harlan E. Glldden on October 22, 
1974, and W. Jim Roberts in September, 
1974. Our deepest sympathy to their 
families. 

Word from Howard Huntress says that 
he retired in April 1974 and now is writing, 
gardening and relaxing only a little. His 
youngest son, Gordon, is a dentist on the 
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staff of the Cincinnati General Hospital. He 
and his wife are about to produce Howard's 
third grandchild. .. . Honored by the City 
Club of New York recently for his contribu¬ 
tions toward making New York City a “world 
city” was Soichl Kawazoe, executive vice 
president, the Nissen Motor Corporation. 
Sorry to say that is all the news that I have 
been able to gather in the last month. If you 
would like to have more, how about drop¬ 
ping one of us a line bringing us up to date 
on your activities, -j Edwin S. Worden, 
Secretary, 35 Minutef Man Ave., Westport, 
Conn. 06880; Ben W. Steverman, 
Assistant Secretary, 260 Morrison Dr., 
Pittsburgh, Penn. 15216; John R. Swan- 
ton, Assistant Secretary, 27 George St., 
Newton, Mass. 02158 

32 

Don Whiston's recent note to the entire 
class roster, concerning our ''43rd'’ at the 
New Deepene, Harrington Sound, Ber¬ 
muda, the weekend of May 2 thru May 5 
gives everyone a wonderful opportunity for 
a happy, healthy relaxing New Year’s reso¬ 
lution to join the fun and festivities for four 
days and three nights. Don’t forget the 
deadline — reservations must be in by 
March 31, 1975. ... Byron E. James 
relates in a recent note that he reached the 
retirement plateau in August 1973, but re¬ 
mains as chairman of the executive commit¬ 
tee of McQuay-Perfex, Inc., and the addi¬ 
tional good news that all the family are well 
with one son and one daughter married and 
one youngster still in college.. . . William S. 
Clark and his wife Phyllis hope to come to 
the next class reunion according to his re¬ 
cent activities report, and advises that his 
spn Bill is a senior at Carnegie Mellon, 
Pittsburgh and his daughter Laura a 
sophomore at Ohio State University. 

Henry Rockwood, after 42 years of fed¬ 
eral government, retired on December 27, 
1974 to do some traveling and hopes to 
eventually locate in a milder climatic area. 
.. . Rolf Ellassen reports with the following 
news; "I have taken early retirement as Pro¬ 
fessor of Environmental Engineering 
(Emeritus) at Stanford University. This has 
been a great experience for me as we have 
built the curriculum from scratch in 1961 to 
84 students this year in our graduate en¬ 
vironmental engineering program. I am still 
active in consulting as Chairman of the 
Board of Mecalf & Eddy Engineers and am a 
member of the General Advisory Committee 
of the Energy Research & Development 
Agency (E.R.D.A.) as I was on the Atomic 
Energy Commission." . .. Marjorie Fuller 
was among those enthusiastic supporters in 
the recent drive of sailing activities. .. . 
Carlos E. Burnett retired from R.C.A. Corp. 
on May 1, 1974 after almost 41 years of ser¬ 
vice and now intends "enjoying life doing 
many things I've put off many years." 

Lawrence A. Ludwig retired from Mobil 
Research & Development Corp>oration on 
June 1, 1974 to start building his "dream 
house" but returned to work as a consultant 
on September 15, so that work on the new 
home is confined to week-ends, with no 
predictions on the completion date. .. . 
George W. Muller, Jr., retired seven years 
ago from the National Sugar Refining Com¬ 
pany and this past April retired from the 
Kerr-McGee Company, is now engaged in 
his favorite hobby of gardening and a bit of 


traveling to California to visit his children. 

... Your Secretary is in receipt of a pleasant 
notice from the M.l.T. Club of Mexico City 
announcing the 27fh M.l.T. Fiesta in Mex¬ 
ico. March 13-15, 1975, with Luis A. Ferre, 
'24, President of M.l.T. Alumni Association 
and former Governor of Puerto Rico as 
guest of honor. 

Word has been received of the deaths of 
Charles B. Bradley on August 9, 1974 and 
Roger J. Zampell on October 21,1974. Our 
deepest sympathy to their respective 
families — John W. Flatley, Secretary, 
6652 - 32nd Street, N.W., Washington, D.C. 
20015 

33 

Enough on the walrus, for now; top billing 
this time goes to BIN Baur, traveller extraor¬ 
dinary (just so they speak Deutsch where 
he visits.) The Baurs took a trip to the area 
around southwest Germany, where Bill and 
Claire were born and raised. Rernember 
that Deutsch is spoken in Austria, arid east¬ 
ern Schweiz. They have a few complaints 
about what a dollar will buy now, as op¬ 
posed to a few years ago. I quote, “where 
we used to change dollars by dividing by 
2.5, they now divide by 4.2.” Let’s all guess 
why. Apparently, inflation is about as severe 
there as it is at home. 

Bill has a proposal that might be of in¬ 
terest, concerning the Mexico City Club 
Fiesta. He suggests that we make up a 
rather large party of classmates, take in the 
Fiesta, and all live at the same hotel. This 
plan has a great deal of merit, and it can be 
done, but, I fear not this coming Fiesta. As I 
write this immortal tome, it is late De¬ 
cember, and the February Review will ap¬ 
pear late in that month, and, the Fiesta 
takes place within three weeks after that. 
Bill, I suggest that we do it in March, 1976, 
and make our plans early. Inasmuch as this 
is not official class business, I feel that I will 
step on no toes if I appoint you. Bill, as 
Chairman of the 1976 Fiesta committee, 
class of 1933. Was it not the class of 1932 
that did just this, and they had more than 30 
classmates in attendance? 

Bill has a short report from a meeting of 
the M.l.T. Club of central Florida. He met 
Maurice Brashears there. Maurice does 
consulting work, in Tampa, in ground water 
geology, and doing well. However, Maurice, 
though embarrassed by not having written 
to me, has yet to do so. Many thanks for 
thinking of us. Bill and Claire. I dunno what I 
would do without you. 

I have a rather fine letter from one of our 
better vice presidents, Courtenay Mar¬ 
shall, who took a trip to the near east. It ap¬ 
pears that the trip was to have included an 
extended visit to the Black Sea. But the 
Cypress situation precluded that. So, they 
flew from Athens to London, and visitdd the 
Lake Country and the Cotswolds; spending 
a week in each, and apparently had a great 
time. They were there just at election time, 
and heard Prime Minister Wilson describing 
England as a sort of local Paraiso; much 
better than our U.S.A. They had planned to 
fly from England to Malta after that, but ran 
against a strike by employees of British Air¬ 
ways. This happened to them once before 
so they are now off that airline, completely. 
In 1954, Leona and I took a cruise on the old 
Coronia, got as far as Athens and ran into 
the earlier Cypress trouble, and had to 


spend some time at Dubrovnik, Yugoslavia, 
and extra days at Venice. Many thanks. 
Court.; see you Mexico City come March? 
Hope so.. .. We have a short one from Cal 
Mohr, written after a visit to his old home 
town, Rochester, N.Y. Cal made a few 
phone calls, found that Bob Smith was 
tending his booth at an Antique show; Walt 
Swanton was on his way to Roumania, by 
air, on a vacation. Walt has purchased a 
piece of land near his present home, and 
plans to build his retirement home on it. ... 
Dave Babcock retired from Eastman Kodak 
in July, and is busily doing his own home re¬ 
pairs, to make a try at restoring it to its origi¬ 
nal condition. They have a high school ex¬ 
change student from Germany living with 
them, and, their daughter, the same age, is 
doing likewise in Germany. Now, that note 
is rather terse, but, look at what he made 
out of it. Lotsa news in condensed form. 
Many thanks. Cal, and best to Jean. 

We have the first of the usual family 
Christmas letters from Marcia and Red 
Payne, also Rochester. These family 
Christmas letters are full of information, but 
written as a recap of the family year, and it is 
real tough to paraphrase. All I can do is take 
out bits and pieces which have class news 
value. Red and Marcia have already sold 
their Mill Road house, and spent a lot of 
time and effort cleaning out the old home. 
They visited daughter France last Christ¬ 
mas in California, before the kids moved to 
Tulsa. Children all over, or so it seems; 
Marcia(Jr) lives in Weedsport N.Y., and has 
three children, plus one stepchild. France 
lives in Tulsa and has one chiiq plus one 
sort of expected; daughter Nancy seems to 
have three, though where is not clear; Red 
took the two biggest grandsons fishing via 
Trailer, in the Adirondacks last spring. Then 
the two (Marcia and Red) spent from 
November 73 to May 74 in the trailer, visit¬ 
ing in North Carolina, then to Georgia, 
Florida, California, Yucatan, Mexico, back 
to Texas (Uncle Lander, 81), East Texas, 
Natchez, Kentucky, Ohio, and home. The 
trailer is named "Paynestaker”, not bad! 
Just to keep from being bored. Red and 
Marcia are now planning a European saga 
via VW Beetle: England, France, Spain, 
Portugal, then to North Africa, to settle 
down where it is warm for a bit. Soon after 
that long trailer trip, Marcia was made a Life 
Member of the Board, "teen-age diplomats" 
for her 18 years of service and never ending 
devotion to the exchange student program 
in Rochester. By golly, Marcia and Red, we 
sure appreciate getting your "family year" 
story, and we thank you no end. 

From Ellery Clark and Louise, we have a 
card (Christmas) of the Virgin Islands, but 
not mailed there. Ellery is presently with 
Rockwell International, on the B1 Bomber, 
but will retire on or before May 1975, then 
travel in the 27-ft. Airstream trailer; where, 
undetermined. This summer they will travel 
through Canada, west to east, and New En¬ 
gland. This he got on one card, and it is wel¬ 
come. Thanks a whole lot, Ellery. ... In an¬ 
nouncing new directors of Aerospace, we 
find that they have have made our own Dick 
Morse one of them; a rather distinguished 
group. Dick, for some time has been presi¬ 
dent of M.I.T.'s Development Foundation, 
and has long been a senior lecturer at the 
Sloan School. Our congratulations, Dick, 
and more power to y'all... . Carl Swanson, 
in an Alumni Fund capsule, reminds us that 
he is retired and living in Newtown, Conn. 
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Many thanks, Carl. . , . Phil Cook, in 
another Fund capsule, wonders how the 
time flies, having retired four years ago, and 
then becoming so busy at gardening, travel¬ 
ing, sailing, and other pursuits that he can’t 
figure out how he found time to work all 
those years, when there is,so much to do 
after retiring. Well, Phil, you are one of the 
fortunate of us. I have known men who 
"knoweth not" how to retire. Thanks for your 
message. .. . Another busy retiree is Max 
Millard, who has about the same message 
as just above here, with an added feature: 
he is trying to conserve in the face of 
inflation. 

Dave Smith writes from Drexel Univer¬ 
sity, that he too is retired, and has just pub¬ 
lished a co-authored book, Systems En¬ 
gineering and Management. He is expect¬ 
ing his second grandchild soon. Second or 
twenty-second, they are all thrilling, Dave. 
Thanks for the note. .. . Stan Walters says 
he is busy getting firewood, and paying his 
property tax bills. After reassessment he 
says that it Is getting expensive living in 
New Hampshire. Mebbe you ought to try a 
few that I can name, Stan. Personally, New 
Hampshire is still the cheapest Iri any list 
that I can find. Keep sending to the Alumni 
Fund, and you can deduct that much any¬ 
way. Thanks, Stan. 1 did get a large one 
from you earlier this year. ... Well, well, a 
card from Roz and Ellis Littmann, from 
Sydney, Australia, of the controversial 
opera house, that some think looks like a 
wind-catching experiment. Ellis' message is 
mostly personal, but he did think of us, no? I 
expect a longer message when the Litt- 
manns return. 

That's all the news for this time, and I am 
reminded of some corporations who had a 
backlog of orders, and now do not. I have no 
backlog of letters from the faithful, and 
brother, I can’t write a column without news, 
as I am not allowed to improvise. No ad¬ 
dress changes this time (which I do not be¬ 
lieve), but we do have a notice of one of 
ours passing on: Laurence F. Brown, of 
Framingham, passed away in June of this 
year, though we know about it in December. 
I have written to Larry’s widow, as some of 
you might also wish to do; Larry had many 
friends, and we all extend our sympathy to 
the survivors. 

I am going to the Fiesta, and hope more of 
you are. — Warren J. Henderson, 1079 
Hillsboro Beach, Pompano Beach, Fla. 
33062 

34 

Let me start with a nice long letter from Phil 
Kron. It includes not only news about him¬ 
self and his wife, but also other classmates 
he has been seeing. Phil writes: "Ellie and I 
are back in Florida for the winter after 
spending an enjoyable summer at Owasco 
Lake (one of New York State’s Finger 
Lakes). I’m trying to do a little consulting 
work in the purchasing field, but not too 
much to interfere with any golf schedule. My 
card is enclosed. It gives summer and 
winter addresses (September - May, Boca 
Raton; June - August, Moravia, N.Y.). 

"Sorry we had to miss the 40th Reunion 
but we were just in the process of moving 
north, for the summer and the extra miles to 
Cape Cod were just too much for us, much 
as we would have enjoyed being with so 
many of you old friends. Ellie and I had din¬ 


ner a couple of weeks ago with Harold 
Thayer and Bess at the Ocean Club in Del 
Ray Beach. They were down for a week’s 
vacation and bought an apartment near the 
club. It’s still under construction and should 
be ready some time next year. We had a de¬ 
lightful evening reminiscing. We hope to see 
more of them in the future when they can 
spend more time in this area. Harold is still 
very busy as chairman of the board and 
chief executive officer of Mallinkrodt Chem¬ 
ical. 

"We saw Bill Mills and his wife a little 
over a year ago in St. Petersburg. Had a 
wonderful social hour at their magnificent 
home which must be one of the show places 
of the entire city. Bill is still very active in the 
construction business and has been given 
practically every civic award available in the 
Tampa-St. Petersburg area. He can point 
with pride to many of the finest and largest 
'building projects in the area which were 
built by his company. He seemed extremely 
happy to have his son in the business with 
him now. 

"It was a shock to read about Bob Mann’s 
death in the notes. He was a fraternity 
brother and a fine fellow, and although I 
haven’t seen much of him in recent years. 
I’ll always remembbr the good times we had 
together on Bay State Road." Phil closes 
with the comment "when you get a new 
class agent I’ll send him my records — a lot 
have accumulated in the 12 years I’ve had 
the job. It Is interesting to note that my old¬ 
est son, Philip C. has just been appointed 
class agent for his class (’60) of Dartmouth 
College. So you see it runs in the family!" 
Thanks, Phil, for the newsy letter — they’re 
the kind that make life easy for George and 
me — maybe yours will inspire some others. 

Also from Boca Raton but on a more 
somber note is a letter from his wife Phyllis 
concerning the sudden death of Herbert W. 
McKeague last September. They had 
moved to Florida two years previously when 
Herb retired early from the Motor Wheel 
Corporation in Lansing, Mich. He had been 
an executive of the subsidiary of Goodyear 
Corp. for 28 years. Mrs. McKeague adds 
that they consider Lansing their home, as 
that is where their two children grew up. A 
son, David, is now a lawyer in Lansing, and 
a daughter, Peggy, a paralegal in San Fran¬ 
cisco. Both graduated from the University of 
Michigan and David went on to the Univer¬ 
sity of Michigan Law School. For all the 
class I would express our sympathy to Mrs. 
McKeague and her family on their loss. I 
would also like to add my appreciation tor 
the time she took, under difficult circum¬ 
stances, to write in the detail she did. 

Another loss to the class is the death of 
Charles H. Mapes in July 1974. He was 
with the Norfolk Naval Shipyard and word of 
his passing came through the Alumni Office. 
Again, I can only extend sympathy from all 
of us to his family. 

A Christmas note from Winnie and Ted 
Taylor bore the sad news that their daugh¬ 
ter Priscilla had been killed in a plane crash 
in Colorado in July. Her husband was pilot¬ 
ing the plane and they were returning from a 
vacation in Maine with Tod and Winnie. He 
was (in December) finally home from the 
hospital and their little son nearly com¬ 
pletely recovered. Winnie adds "we are try¬ 
ing to cheer up as Warren (who seemed on 
the way to confirmed bachelorhood — RMF) 
is to be married on Christmas. Then we 
shall leave in January for Mexico where a 


friend has offered us her apartment.” This 
news about Priscilla was a real shock as we 
have known both children since their child¬ 
hood. 

All the Alumni Fund notes this month 
bring news of retirements — some recent, 
and some several years back. Richard F. 
Miller writes “After two years as an instruc¬ 
tor in the metallurgy department of Yale 
University and 35 years with the research 
department of U.S. Steel in Pittsburgh, I re¬ 
tired in 1970 and moved from Pittsburgh to 
Winter Park, Fla. Have two sons and three 
granddaughters." ... James M. Farrin 
notes “I have retired after 36 years in the 
navy in Ship Design, Shipbuilding, and ship 
repair, followed by eight years with 
Airojet-General Corp. working in shipbuild¬ 
ing and ship design in the surface effect 
ship and air cushion vehicle area. (Assistant 
Manager, Surface Effect Ships Division)’’. I 
am always grateful for these notes and don’t 
want to quibble but as I wrote this l.was 
doing some mental arithmetic — 36 plus 
eight is 44, added to 1934 comes out 1978 
— and we aren’t quite there yet! Jim — 
would you like to tell us which calendar 
you’re working with? 

Finally, from Edward E. Pierce Jr., 
“Retired year round at the seashore. Active 
in church and U.S. Power Squadron. Our 
home becomes a free boarding house for 
family and friends each summer. We rent 
houseboats on (he Chesapeake bay." — 
Robert M. Franklin, .Secretary, Satucket 
Rd., Brewster, Mass. 02631; George G. 
Bull, Assistant Secretary, 4961 Allan Rd., 
Washington, D C., 20016 

35 

Plans are fast developing for our 40th Reun¬ 
ion. M.l.T. Night at the Pops will start things 
off on Thursday June 5, while Friday June 6 
is Alumni Day. Our class meeting will be 
held Saturday morning followed by an in¬ 
teresting program through the afternoon 
and culminating in our Banquet that even¬ 
ing. Sunday has been set aside for a selec¬ 
tion of activities including tpurs and golf. We 
also hope to have enough oarsmen back to 
put one or two crews on the river for a very 
short spin. Committee co-chairmen Rufus 
Applegarth and Ned Collins are organiz¬ 
ing all sorts of committees to handle the de¬ 
tails which you will be learning about 
through, the mail. Plan now to set that long 
weekend aside, bring your wife and join us 
in Cambridge. The housing is provided for 
us by M.l.T. Now also is the time to write or 
telephone that ’35er you haven’t seen for so 
long and make joint plans. Your 40th only 
comes once and this is the year. Don’t let it 
pass you by. Be there! One who will be 
there is Ed Taubman whose letter follows: 
"Have just finished reading the 
October/November Technology Review 
and, whenever I see a bunch of letters, my 
conscience pricks me to write (about once 
every 5 years). Am looking forward to the 
40th next June. Since I don’t remember 
where I left my life story in my last epistle. I’ll 
start about six years ago in 1968 when I sold 
my retail business of auto supplies and hard 
goods, but retained the properties we (my 
brother and I) had built to house our stores. 
We then started building additional com¬ 
mercial properties, such as strip shopping 
centers and warehouses, until the recent 
money crunch put a moratorium on such ac- 
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tivities. Real estate is nowhere near as 
grinding an activity as retail stores, so I 
really feel retired when I work only 5 days a 
week and even then sleeping late and arriv¬ 
ing at the office about 11;00 a.m. As a re¬ 
sult, my wife and I have been doing a lot of 
world traveling: Japan and the Orient, East 
Africa, Israel, Greece, Italy, France, Hawaii, 
etc. In addition, it seems as if all the pre¬ 
paratory hard work of the past 40 years all 
of a sudden jelled to spew out monetary re¬ 
sults to put me in the economic royalist 
category. It is pleasant to suddenly have 
disposable income nicely in excess of 
necessities. As a result, I've been able to 
participate in community and philanthropic 
activities to do some good, as well as 
pamper myself. My hobbies have expanded 
from philately to yachting and silver coin 
and plate collecting. In addition, my children 
problems appear to have been solved so 
that I now feel I am a very fortunate man. 
Right now, I am still riding on Cloud 9 having 
just given myself a scrumptious 60th birth¬ 
day party on November 19. By way of ex¬ 
planation, during my undergraduate days I 
would skip lunch to save up 20 bucks: $5 
would buy a round trip weekend excursion 
trip to New York City, and $15 would pay for 
dinner and dancing at the Hotel Roosevelt 
to dance to Guy Lombardo. My cherished 
dream then was to employ him someday for 
my own party. Well — this was it. i kept it a 
secret — even from my wife — and merely 
described it in the invitations as a dinner 
dance to commiserate my 60th birthday. 
Guests, besides my relatives, were all the 
friends I could locate whom I had been close 
to from grammar school days up to the 
present, and I found a total of 180 who could 
attend. Among these were Irv Kusinitz, '34, 
Roger White, '24, Ed Chin Park, '40. Paul 
Lappe, '34, Carl Smith and Frank Libman, 
'40. The widows of Bill Abramowitz and 
Henry Kawecki, '34, unfortunately couldn't 
make it, and neither could Prof, (emeritus) 
L. F, Hamilton who once, regretfully, had to 
boot me out of the dorms for multitudinous 
infractions and later became good friends at 
reunions. Well — I had anticipated that the 
surprise of Guy Lombardo walking in would 
cause quite a ripple. I was completely as¬ 
tounded by the actual reaction of my guests. 
About the best description I can give is that 
they just exploded. This and the feeling of 
warmth it generated made it a truly un- 
forgetable evening I will treasure for the rest 
of my life. And my guests kept on repeating 
the same. I hope .this isn't my swan song, 
but should it prove to be, I could do a lot 
worse. Now, to you members of the Class of 
1935 who have never or only occasionally 
attended a five year reunion, let me urge 
you to make a real effort to come back to 
Tech in June. Even if you have to "skip 
lunch" to do so. While it is quite true that the 
approximate 500 men and women who 
graduated then consisting of frat, dorm and 
commuters could never have been 500 
close chums, it stili is quite true that we 
share the common heritage of having been 
the Class of '35 and brushed each other in 
many ways near and far. As such, we were 
part of each others lives more or less for 
those four years and owe each other the 
opportunity to meet and reconstruct from 
memory the warm fellowship we had then 
and can have again for an interval. I have 
just experienced this in the party I de¬ 
scribed, and can only tell you that the inner 
feeling is almost impossible to put into 


words. There is no question, also, that the 
degree of attainment, by individuals, 
monetarily, academically or professionally, 
no doubt varies all over the scale. Many of 
us may still be having mortgage payment 
problems, or perhaps be only part-way up 
the corporate ladder, etc, etc, but there is 
one thing we have all achieved equally — 
which is — we are all members of the Class 
of '35 and, as such, have contributed to this 
world what we were able. I guess what I am 
trying to say is that, if your past decisions 
not to attend reunions was based on the fact 
that you felt you had not yet achieved your 
goals, forget it. To those of us who came to 
reunions and who are coming to the 40th, 
the main goal was achieved when you 
graduated with us in June, 1935, and we'd 
like to see you again; in fact, one might say 
almost that you owe it to us. This also goes 
for the widows of 1935 who will read this. I 
realize that, if you do, some of it will be quite 
sad. However, I also think that the rewards 
of re-living former friendships and its atten¬ 
dant anecdotes will far outweigh the sad¬ 
ness. I was once very impressed by the eu¬ 
logy of a friend whose funeral I attended 
when the clergyman stated that, whether or 
not one believes in hereafter, no one really 
dies whose, memory is cherished by his 
friends or those who loved him." Many 
thanks, Ed, for sharing that party with us 
and your thoughts about our 40th and the 
importance of being there. 

After that fabulous letter I am sorry to 
have to tell you about another '35er whom 
many of us knew so very well, but who will 
not be at our 40th: Jack Orchard died sud¬ 
denly in November, 1974. Since 1970 he 
has been working on the Bi-Centennial. For a 
number of years prior to that he worked for 
the Department of Commerce where he re¬ 
ceived the Silver Medal award. To his wife, 
Helen, and their six children I extend our 
deepest sympathy. We will miss him. 

Two short messages came through the 
Alumni Fund office: Philip H. Rhodes from 
Cincinnati says, "Same old job developing 
new and better additives for polymers." 
Blake Mills states, "I am in my 29th year as 
professor of mechanical engineering at the 
University of Washington." Now, whose 
conscience is going to be pricked into ac¬ 
tion. Write. — Allan Q. Mowatt, Secretary, 
61 Beaumont Ave., Newtonville, Mass. 
02160 

36 

It is to b^ hoped that when you read these 
notes the New England states are covered 
with a deep blanket of "snowshoe-able" 
snow. ... Meanwhile, the time lag being 
what it is, your secretary is taking time off 
from opening Christmas cards and wrap¬ 
ping gifts to write these brief notes.. . . The 
M.l.T. Press has announced the publication 
of Magnetic and Electric Suspensions of 
which Philip Gilinson, Jr. is one of the 
three authors. The trio played a major role in 
the development at the Draper Laboratory 
of suspension devices used in the naviga- 
tionai and guidance systems of the Apollo 
moon flight program and the monograph 
describes and analyzes the operating 
characteristics of these devices. ... Aldo 
Bagnulo writes (with his contribution to the 
Alumni Fund) that after several years with 
regional planning and local enforcement 
agencies for water resources management 


since his retirement from the Army Corps of 
Engineers, he has recently joined Bechtel, 
Inc. as Manager of the Environmental Proj¬ 
ects Office in Gaithersburg, Montgomery 
County, Md.. .. Similarly, Robert Newman 
reports that soon after these notes appear 
he will retire after 39 years with General 
Electric. His most recent responsibility has 
been as Manager of Corporate Strategic 
Planning Research, Corporate Executive 
Staff in Fairfield, Conn. ... There is not 
much room on those return envelopes to the 
Alumni Fund and I would welcome hearing 
more from any of you. — Alice H. Kimball, 
Secretary, P, O. Box 31, West Hartland, 
Conn. 06091 

37 

Duane Wood has assumed a new job as Sr. 
Vice President and President of Lockheed. 
He has been spending much time in the 
Middle East on marketing Lockheed's Tri¬ 
star Air Craft. . . . Matthew L. Rockwell 
reports a change of address to 393 Fair- 
view, Winnetka, JL 60093. .. . James A. 
filewman has been elected President of the 
Board of Trustees, The Phillips Exeter 
Academy. He also has moved to River 
Road, West Cornwall, Conn. 06796. ... 
David F. Tuttle expects to teach at Stan¬ 
ford, in France January through June, 1975. 
Dave held a Fulbright lectureship in France 
during his 1954 sabbatical. He lectured in 
French. ... To those of you who send out 
Christmas news letters, please send a copy 
of your last one to Bob Thorson or Lester 
Klashman. Your classmates would like to 
hear about you in future issues of 
Technology Review. — Robert H. Thor¬ 
son, Secretary, 506 Riverside Ave. Med¬ 
ford, Mass. 02155; Lester M. KIsshman, 
Assistant Secretary, 198 Maple St., Malden 
02148 

38 

It is hard to write February notes just before 
Christmas, particularly when my office is 
being moved from the 23rd floor to the 22nd 
floor of 140 Broadway. The significance of 
this is that all sort of news items have been 
mislaid. I am however, using a 1975 ap¬ 
pointment book that Norm Leventhal sent 
to me. 

Dave Acker writes, "After having taken it 
easy for the past three years, I am now back 
at work as an independent consultant. I find 
it more enjoyable than being an employee." 

.. . Bob Uddenberg, who is president of 
Sheldon. Jackson College was awarded an 
honorary Doctor and Laws Degree by Whit¬ 
worth College last November. — A. L. 
Bruneau, Jr., Secretary, Hurdman and 
Cranstoun, 140 Broadway, New York, N.Y. 
10005 

39 

Upon return from my second trip to Europe, 
Africa, and the Middle East in three months, 
I found some news and Christmas cards to 
share with you this issue. 

Ralph Wollett went to Moscow last April 
as U. S. delegate to the International Elec¬ 
trotechnical Commission, Committee on 
Electroacoustics. . . . Martha and Cris 
Rosas have had a most unusual recent ad- 
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venture. You may remember Cris owned 
and operated some whaling fleets and ren¬ 
dering works in Peru for many years. He 
and Martha were perfect hosts during sev¬ 
eral visits I made there during 1967-68. Now 
they have added a note to their Christmas 
card; "We left Peru because of the military 
regime. We live now in Costa Rica, Apar- 
tado #1310, San Pedro Montes de Oca." 

Al Graffeo also is part-way through a 
deeply moving experience. For years Al had 
made his contribution to our country via the 
military and government services. Recently 
he gave away all his wealth and took the 
vows of poverty. He applied to his church for 
assignment within its organization and 
toward the betterment of mankind. His ap¬ 
plication was unfavorably considered. I 
suppose each of us would feel badly, at our 
age level, to find ourselves with zero mate¬ 
rial assets and no job. I have found a few 
words Al wrote inspiring; "... I need not tell 
you that our Lord, in His wisdom, sends us 
problems to solve in our own way. Each prob¬ 
lem has its purpose and can be a stepping 
stone to a greater good. Thus, while I have a 
large problem now, I am still alive, in good 
health, and know we must continue to do His 
will...” If you'd drop him a line at 20 Sharon 
St., West Medford, Mass. 02155, I am sure 
Al would enjoy hearing from you. 

On page 55 of the December 1, '74 
Boston Herald Traveler, there is a three- 
column article about Paul Stanton who 
gave up the presidency of Pratt and Whitney 
and some overseas interests to buy the 
Falmouth Yacht Sales business. The article 
mentions that Paul is expert in cooking sea¬ 
food but unfortunately did not mention the 
address we could use to call on him and 
check his expertise. Never mind. Paul will 
be calling on us one of these days in connec¬ 
tion with an M.l.T. Fund drive and that might 
be a good time for each of us to get in a bit of 
"quid pro quo.” 

Pretty cards arrived from Sybil and Bob 
Saunders (Atlanta) and Alletta and Bob 
Touzalln (Creto, III.) and Dave Bartlett 
(Tulsa), and Dotie and Bob Casselman 
(Wellesley). Other greetings, now probably 
en route, will be waiting at home whan we 
return from this trip, and I’ll relay the news to 
you in the next issue.. .. After 28 years with 
Sperry Rand, Robert L. Frank commenced 
consulting in Electronic Systems, headquar¬ 
ters in Southfield, Mich. His three sons are 
all in college, one in business administration 
and two in computer science. 

In the mail was a cordial note from the 
man we remember as Dean of Freshmen 
and “Man with a Fantastic Memory.” I sup¬ 
pose you know Tom Pitre retired several 
years ago and he and Hester live now at 
Meaee Manor, Dunedin, Fla. 33528. It 
would be just great for some of you to just 
take ten or 15 minutes to sit down and drop 
Pete a note. I'll be you'd be surprised at all 
the things he might remember and would in¬ 
clude in his reply to you! 

And from Nils and Janet Rosenberg, now 
of Seattle, but formerly with class of '40 at 
M.l.T. and Wellesley, comes this note: 
"Now that you are secretary of the Class of 
'39. the Review is worth the price just for 
reading your column .. .” Well, Nils, flattery 
will get you somewhere, even if it promotes 
a man from '40 info the column of '39. But 
there is a lesson in this, too; ie. what makde 
our column interesting is news about our 
associates and their adventures. So, when 
you take pen in hand to write to Al Graffeo 


and Tom Pitre, please don’t forget to add 
me to your list. — Hal Seykota, Secretary 
14650 Island Dr., Jacksonville Beach, Fla. 
32250 

40 

The news in brief is that Bob Lundgren has 
been appointed Executive Vice President- 
Aminisfration of Detroit Edison. Bob has 
been with Detroit Edison since graduating 
from Tech. . . . Jean L. Lewis was honored 
by the New England Friends of the Jewish 
Theological Seminary at the National Com¬ 
munity Service Award dinner in recognition 
of the dedication to the principles of 
Judaism; his support of seminary programs 
and for leadership in enriching the spiritual 
life of his community. Jean is Vice President 
of Congregation ^th Israel, Worcester, 
chairman of the Friends of the Jewish 
Theological Seminary of America.... From 
James Gilman the short nqte that he is now 
Director of Quaiity Control and Industrial 
Engineering, Bay State Abrasives Division 
of Dresser Industries and Vice Chairman 
and Commissioner of Massachusetts State 
Building Code Commission. Jim and his 
wife Evelyn live in Framingham, Mass. They 
have one daughter who teaches and a son 
who is a sociej worker. They have two 
grandchildren. 

Jeanne P. Henry is Chairman of the De¬ 
partment of Business Economics and Fi¬ 
nance at Federal City College, School of 
Business & Public Management, Washing¬ 
ton, D.C. . . . J. Halcombe Laning advises 
that since 1945 he has been a 
mathematician/computer scientist with 

M. l.T. Instrumentation Lab (now C. S. 
Draper Lab.). At present he is head of the 
digital computation department and is in¬ 
volved in transportation, industrial automa¬ 
tion and other new fields as well as more 
conventional (e.g. Apollo) guidance and 
navigation systems. Do not forget our reun¬ 
ion on the Cape in June. New class officers 
are to be elected, if you have any sugges¬ 
tions, write to John Danforth or your sec¬ 
retary. After 25 years, in the words of Gen¬ 
eral Sherman, if nominated I will not run, if 
elected I will not serve. Frank Yett has indi¬ 
cated he would be willing to serve as sec¬ 
retary but of course other nominations are 
welcome. — Al Guttag, Secretary, Cush¬ 
man, Darby and Cushman, 1801 K Street, 

N. W., Washington, D.C. 20006 

41 

For the third month in a row we have '41 
class notes in before the deadline. There's 
always good-news; bad-news. . . . We 
heard from Ivor Collins. who is with G.E. 
Ordnance Systems in Pittsfield, Mass, work¬ 
ing on Poseidon missile guidance systems. 
His three week vacation tour of Spain, Por¬ 
tugal, and Morocco sounded tremendous; 
Ivor also reports that Bill Fox is ill with pan- 
creatitus and is improving. Bill's address is 
1934 Edgewood Drive, Baltimore, Md. 
21234. Cards or letters would really be wel¬ 
come. ... You start feeling old when you 
hear that class members are retiring, even 
though they received their doctor’s degree 
with your class. Carl Oldach retired after 33 
years with Du Pont as Vice President and 
General Manager of the Organic Chemicals 
Department. It is a coincidence that a good 


friend of mine moved into his job. 

We also received a notice from Pricilla 
Bone that our classmate John E. Bone 
died. He was Vice President of American 
Export Lines and Director of the nuclear 
ship Savannah, and ex-Vice President of 
F.A.S.T. (First Atomic Ship Transport). We 
offer our condolences to Mrs. Bone and fam¬ 
ily. 

I find within my own company. United 
States Steel, that Bill Fader has been made 
Vice-President of Operations - Eastern 
Steel Division. He was a Sloan School mas¬ 
ters degree graduate in pur year. ... I 
talked recently with Larry Turnock who is 
with Republic Steel in Cleveland. He's 
about through educating his four girls and 
like many of us doesn't know how we did iti 
.. . Ken Tsunoda who is President of Ex- 
tremultus in Englewood, N.J. calls me on 
occasion ... I'll let him explain what “Ex- 
tremultus" does. 

I’m writing this in December but it will not 
be published until February so I hope you all 
had a joyous holiday season ... in any case 
— Happy New Year. — Henry Avery, 
Secretary, U.S.S. Chemicals, 2863-600 
Cerant St., Pittsburgh, Penn. 15230 

43 

Last October two of our fine classmates re¬ 
ceived recognition for their accomplish¬ 
ments. Oivind Lorentzen was presented a 
“For New York” award by the City Club of 
New York, which honored twelve persons 
who are foreign-born for their contributions 
toward making New York a "world city." He 
is president of Flagship Cruises, a fact we 
will keep in mind as a 35th Reunion 
scheme. . . . Stan Proctor, whom we men¬ 
tioned last year as a Trustee of Hiram Col¬ 
lege, Ohio, was inducted into that college's 
Garfield Society, formed to recognize those 
individuals whose careers and public lives 
have been outstanding. . . . James P. Craft 
wrote that he chaired a panel on laws of the 
sea at the Northeastern Political Science 
Association last November, and that he was 
elected to the editorial board of Polity, the 
association's journal. 

John P. Longwell, senior scientific ad¬ 
visor in the Corporate Research 
Laboratories of Exxon Research and En¬ 
gineering Company, has been named a vis¬ 
iting professor at M.l.T. for the coming 
academic year. You will recall our mention 
of his receiving the Combustion Institute's 
award last year. ... Your secretary talked 
with Howie Mattes and Jim Hoey, who 
were braving a winter weekend at Jim's es¬ 
tate in Chatham on Cape Cod. Both seem 
full of vinegar and zest, and were planning 
some intdresting boating activities for next 
Spring, such as navigating outside of 
Pleasant Bay. It is 80° in Santa Barbara 
today, typical Christmas shopping weather. 
Write me of your impending retirements, 
etc. — Richard M. Feingold, Esq., Secre¬ 
tary, 3757 State St., Santa Barbara, Calif. 
93105 

45 

Should there be a doubt in anyone's mind 
the year 1975 represents our 30th Reunion, 
not 35th as reported in the December issue. 
By now you should have received your 
Reunion Committee’s first mailer advising 
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The problem was twofold: first, the 
architect had to tie a trapezoidal-shaped 
plot into Pierre L'Enfant's city plan of formal 
radial symmetry for Washington D. C. - 
bringing contemporary design into the 
midst of traditional neo-classic marble 
monuments; and second, he was to create 
a gallery space equipped to house today's 
art in a new addition to the National Gallery 
of Art. 

Ieoh Ming Pei, ‘40, solved the problem by 
forming two complimentary triangles which 
divide L'Enfant's trapezoid diagonally. A 
unique roof stActure on the two triangular 
buildings is supported by 31 massive steel 
castings, 12,000 lbs. each. The smaller 
building contains a six-story library 
surrounded by a study center; the larger, 
three museums (photo at top left). 

A spacious triangular court roofed by an 
enormous skylight (large enough for huge 
sculptures) joins the two buildings (photo 
directly above). Architecturally termed a 
"triangular offset grid spaceframe," the 
skylight will be essentially comprised of a 
series of 11-ft.-high modular tetrahedrons, 
which appear as triangular glassed-in 
prisms (photo at bottom left). (There are no 
spaceframes in existence which even 
approach this in scale.) Glazing inclined 
faces of the modules with J thick 
double glass will produce the "skylight" 
effect. A key component of this structure is 
cast steel nodes, which accept primary and 
secondary supports (photo at center left). 

More than doubling the museum's exhibit 
space, the two buildings' expected 
completion is for the bicentennial in 1976 - 
at an estimated cost of $50 million. 
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one and all of our gala plans. We look for¬ 
ward to seeing you all at Chatham Bars Inn 
on the Cape or on the M.l.T. Campus. 

Thursday, December 5 was a most excit¬ 
ing day for your secretary as it gave him the 
opportunity to see one David R. Clare for 
the first time in 20 years! Dave was in Cam¬ 
bridge for the annual meeting of the Corpo¬ 
ration Development Committee along with 
Sherry Ing, Paddy Wade, and yours truly. 
Dave is the youngest looking 50 year old 
that we've seen In years which must mean 
that his 20 hour days with Johnson & John¬ 
son have not bothered him a bit. Oh yes. 
wife Peggy has helped as well. Sherry Ing 
together with his wife Julie were on from 
Honolulu visiting student daughters at Yale 
and Simmons amongst other items. We con¬ 
tinue to be awed by Emily V. Wade's varied 
interests, especially her active role in turn¬ 
ing around the activities of the Zoological 
Society and Franklin Park in Boston! 

Bob Roth is serving as membership 
chairman of the M.l.T. Alumni Center' of 
New York. .. . Peter Agoston recently re¬ 
ceived his private pilot's license and has 
been spending his late summer and fall 
weekends exploring our wonderful New En¬ 
gland Coast. . .. Frannie and I had a won¬ 
derful Saturday In late November becoming 
reacquainted with Pete and Lou (T. R.) 
Hickey, now of Topsfield — do they ever 
enjoy being back home. . .. Although we 
have not seen her ourselves, we are told 
that Chick Street's new 2-ton aluminum 
hull racer is a masterpiece. Grandmother, 
named after Helen Marie so we are told(!), 
was built by Paul Luke in East Boothbay this 
past summer and should be ready for a hot 
racing season come May 1975. Now what 
do you suppose Chick will be doing this 
year? The news barrel! is empty! How about 
some help? — Clinton H. Springer, P. O. 
Box 288, New Castle, N.H. 03854 

49 

My trips to and from Boston and Rio de 
Janeiro have unfortunately been out of 
phase with the class notes publishing 
schedule this year, and I apologize for the 
somewhat erratic and fragmented results. 
My records and I seem always to be at op¬ 
posite ends of the trajectory! 

Pre-Christmas weather in the Boston 
area comes as a welcome relief from the 
"summer" heat and humidity of Rio, but 
Sonya and I probably find it easier to take 
because we know we face only a limited 
dose of winter. By the time this issue ar¬ 
rives, we'll be resaturated with summer and 
awaiting Carnival. Not altogether a dis¬ 
agreeable prospect. This month, no alumni 
fund envelopes to report, so I can deal with 
other news items and releases. First off, 
Len Newton, fresh from his success with 
our 20th Reunion fund drive, ran as an In¬ 
dependent candidate for the U.S. Congress 
from the 5th congressional district of New 
Jersey, against three others. His kick-off lit¬ 
erature and election strategy looked good to 
me, but his bid for elected office was unsuc¬ 
cessful. So far, I have no other details. 
Perhaps Len can enlighten us at a later 
date. . .. Peter K. Stein will arrange yet 
another short course in "Measurement Sys¬ 
tems Engineering" in Phoenix, March 
17-22, 1975. This is really a long-run pro¬ 
gram, spanning 13 years, and 100 previous 
performances! 



Double-digit inflation is a new, puzzling, 
even frightening experience to most U.S. 
citizens — the more frightening because 
the experts find it more inevitable than 
manageable. United States Chamber of 
Commerce Board Chairman Charles H. 
Smith, Jr., '42, (center) and Chamber 
President Arch Booth met with President 
Ford in September to present anti-inflation 


policies prepared by the Chamber's 
14-member Executive Committee. In a 
comprehensive package of more than 30 
recommendations for a national policy 
against inflation: a $10-billion spending 
cut, a gradual reduction in the money sup¬ 
ply growth rate, and Congressional efforts 
to carry out the letter and intention of the 
recently enacted Budget Reform Act. 


William C. Schneider is now Deputy As¬ 
sociate Mministrator for Manned Space 
Flight for N.A.S.A.. .. Thomas C. Duke has 
been named Manager of Management In¬ 
formation Systems at General Motors’ Ger¬ 
man subsidiary, Adam Opel AG, in Rues- 
selsheim.. .. Edward DInowitz was named 
Manager of Engineering at Instron Corp. in 
Canton, Mass. . . . Ross O. Watson 
became Assistant General Manager of the 
Organics Department of Hercules, Inc., up 
from General Manager of the New Enter¬ 
prise Department, last April. .. . Allan Per¬ 
ils, professor of computer science at Yale, 
and S.M., '49 in mathematics at M.I.T., is 
now a Fellow of the American Academy of 
Arts and Sciences. On that distinguished 
note, we close for this issue. Best wishes to 
all. — Frank T. Hulswit, Secretary, Rua 
Redentor, 309, Ipanema, Rio de Janeiro. 
G.B., Brazil 

50 

Herbert Bennington was elected to the 
Montgomery Coun^, Maryland School 
Board and had the most votes of the eight 
candidates running for the four positions. 
. . . Joseph T. Benedict has been ap¬ 
pointed director of the 
Pharmaceutical/Chemical Masters of Busi¬ 
ness Administration at Fairleigh Dickinson 
University, Teaneck, N.J. . . , Joe Op- 
penheim reports that he is now living in 
Satellite Beach, Fla. He returned to Florida 
on Labor Day after a trip to St. Louis, Mo., 
where the Baha's held their first national 


conference. This fall he plans to take a 
course at the Florida Institute of Technol¬ 
ogy. 

Fred Werner tells us that he and his fam¬ 
ily enjoyed a marvelous experience this 
past year — sharing their home and them¬ 
selves with Ana Maria, an A.F.S. student 
from Peru. Now Fred has four daughters in¬ 
stead of three. His youngest daughter, 
Susan, is spending this school year in Swe¬ 
den as an A.F.S. student. Fred highly rec¬ 
ommends the experience with A.F.S. He is 
still with Westinghouse Research Lab¬ 
oratories. . . . Hubert L. Barnes reports that 
he has just returned from eight months as 
visiting Professor in the Mineralogy- 
Petrology Institute, University of Heidel¬ 
berg; and, exchange scientist from the U.S. 
Academy of Sciences to the Soviet 
Academy, which involved lecturing and 
geologic field work in European U.S.S.R. 
and Middle Asia. . .. The first practical 
composite material that combines the 
temperature and corrosion resistance of 
ceramics with many of the properties of 
metals has been invented by scientists a 
the General Electric Research and De¬ 
velopment Center. Among the gentlemen 
describing the properties of the new com¬ 
posite was Richard L. Mehan. — John T. 
McKanna, Secretary, 2 Francis Kelley Rd., 
Bedford, Mass. 

52 

It's not often that a member of the class 
makes the front page of the major news- 
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papers from coast-to-coast. Burton Rich¬ 
ter, Professor at Stanford University, and 
leader of a team at the Stanford Linear Ac¬ 
celerator (S.L.A.C.) has cooperated with a 
group at, Brookhaven National Labs in the 
discovery of a new particle variously de¬ 
scribed as the Neutral Vector Boson of the 
“J" particle or the "Psi" particle. This parti¬ 
cle was discovered at S.L.A.C. by a group of 
Stanford physicists while experimenting 
with colliding beams of electrons and posi¬ 
trons. At Brookhaven, physicists from the 
Massachusetts Institute of Technology and 
from Brookhaven National Laboratories 
found the particle in an experiment bom¬ 
barding a proton target with protons. The 
discovery, which stemmed from research 
sponsored by the U. S. Atomic Energy 
Commission, was announced simultane¬ 
ously Saturday, November 16, 1974 by the 
physicists involved. 

Among the various notes which have 
come in are the following: William P. 
Chandler writes that he has been the 
Youngstown Division Sales Manager of 
Pure Oil Company since March, 1973. His 
operation covers ten counties in Ohio and 
generates $80 million in annual sales 
through 340 service stations. Bill's daugh¬ 
ter, Lisa, 20, is a Junior at Syracuse study¬ 
ing nursing. His son, Jim, 17, is a senior in 
high school. Bill apparently doen't believe 
that oil is going to be available forever — his 
hobby is horses, and he owns six America 
saddlebreds.... Omar Wing is now Chair¬ 
man of the Department of Electrical En¬ 
gineering and Computer Science at Colum¬ 
bia University. He has joined the ranks of 
our classmates who have children at M.l.T. 
His daughter, Jeannette M, Wing, is a 
Freshman at M.l.T. this fall. ... John J. 
DIeckmann was recently appointed Direc¬ 
tor of Engineering, Harrisonburg Division, 
Dunham-Bush, Inc., Harrisonburg, Va. ... 
The Manager of Consumer Equipment En¬ 
gineering at Bowmar/Ali is James H. Bunt¬ 
ing. Jim continues to be responsible for the 
design of Bowmar pocket calculators in ad¬ 
dition to the design of new Bowmar/Ali con¬ 
sumer products. Jim was awarded the 
Wood badge by the Boy Scouts of America. 
His daughter, Mary, has been elected to Phi 
Beta Kappa at the University of Mas¬ 
sachusetts. 

From the world of architecture William D. 
Warner reports that the Pierce School in 
Brookline, Mass., which was designed by 
his firm, is now being displayed in an exhibit 
of New England Architecture at the DeCor- 
doya Museum in Lincoln, Mass. Bill has re¬ 
cently been appointed to the National A.I.A. 
Committee on Design. .. . John Robert 
Henderson is working as an architect and 
urban designer doing major work in master 
planning and consulting for colleges and 
universities. John has just completed the 
master plan work for Santa Barbara Com¬ 
munity College District. He is also consul¬ 
tant to the University of Calif., Santa Bar¬ 
bara and the County of Santa Barbara Park 
Department. 

We are all aware of the energy problem. 
Leith Holloway is tackling it by driving his 
car less and less and walking and bicycling 
more and more. He urges us all to do the 
same. According to Leith, “even if it doesn't 
reduce our dependence on foreign oil by 
much, it certainly is healthier and makes 
one feel better." .. . Also working on the 
energy problem are James Margolls, who 
has presented a paper on "Petrochemical 


Feedstock and Fuel Shortages" to the 
American Chemical Society National Meet¬ 
ing in September in Atlantic City; and 
Charles Marion of the Texaco Develop¬ 
ment Corporation, who present papers on 
"Recent Experimental Results on 
Gasification and Combustion of Low B.T.U. 
Gas for Gas Turbines" at the International 
Gas Turbine Conference in Zurich in April 
1974 and on "Partial Combustion of High- 
Sulfur Fuels for Electric-Power Generation" 
at a meeting of the Electric Power Institute 
(EPRI) in Monterey, Calif., also in April 
1974. . .. David W. Ulrich left; Exxon two 
years ago after 20 years service. He has 
since done some consulting and teaching, 
and will join Newfoundland Refining Com¬ 
pany, Ltd., on January 2, 1975 as Assistant 
Refinery Coordinator. David will be located 
at the main office of the company in New 
York City. He and his wife. Barbara, just 
bought a house in West Hartford, but now 
will move to Southern Connecticut. 

A note from Edwin H. Porter, Jr. 
indicates that he is Special Assistant to the 
Chairman of the Board of Draper 
Laboratories at M.l.T. and is responsible for 
Draper's new building project. .. . John F. 
Maxwell reports that he is Director of Tech¬ 
nical Assistance Center (T.A.C.) at the 
State University of New York, Plattsburgh. 
T.A.C. is quasi-consulting in the field of re¬ 
gional economic development. John was 
also recently appointed Adjunct Professor 
of General and Continuing Education in 
Management at the University. ... The Di¬ 
rector of Princeton University's Program in 
Geophysical Fluid Dynamics is George L 
Mellor. The program is a result of an ar¬ 
rangement between Princeton University 
and N.O.A.A.'s Geophysical Fluid’ 
Dynamic’s Laboratory and offers a unique 
opportunity to graduate students interested 
in Dynamical Meterology and Physical 
Oceanography. . .. Richard E. Lyle writes 
that he and his 15 year old son had a ball 
bummirtg their way through Greece, Turkey 
and Egypt in May and June 1974. He took 
photos of Sadat and Nixon in Cairo. Dick 
was selected for the U. S. Army War Col¬ 
lege Nonresident Class of 1974-1976 so he 
has started on an exciting two years of 
strategic studies... . The Detroit Institute of 
Technology has announced that Edward C. 
Levy, Jr. of Birmingham, Michigan has 
been elected to the Board of Trustees of the 
Institute. The announcement was made by 
Dr. Dewey F. Barich, President of the 
83-year old institution. Mr. Levy is president 
and chief executive officer of Edward C. 
Levy Company of Detroit, one of the leading 
material handling systems and material 
supply companies in the area employing 
more than 1,000 people. .. . The Board of 
Managers of the American Bureau of Ship¬ 
ping has appointed William M. Hannan to 
the position of assistant vice president. Mr. 
Hannon has been associated with the 
American Bureau of Shipping for 22 years 
as surveyor on the Hull Technical Staff in 
New York City and London. His most recent 
position was that of principai surveyor and 
chief surveyor of the Hull Technical Staff. 
Before joining the American Bureau of 
Shipping, Mr. Hannan received his Master's 
License and served in various deck officer 
capacities in the fleets of National Bulk Car¬ 
riers, Inc., and Socony Vacuum Oil Com¬ 
pany. . . . Fujio Matsuda of the University 
of Hawaii, Honolulu, Hawaii has been 
elected to the National Academy of Er)- 


gineering for his leadership in the develop¬ 
ment and operation of a state-wise transpor¬ 
tation system. 

Our class will be saddened to learn of the 
death of Bernard 0. Ross of 24451 Lake 
Shore Boulevard, Cleveland, Ohio. Mr. 
Ross was President of Collateral Services, 
Inc., of Cleveland. . .. Also the death of 
Larry Strickland, Manager of the G.S.I. 
Croydon-Amstelveen processing complex 
of Texas Instruments. He was 48 years old. 
He received a Ph.D. in Geophysics from 
M.l.T. and in 1955 started work with G.S.I. 
in Houston, Texas. During the next several 
years, Larry was a member of the technical 
staff of the Texas Instruments Central Re¬ 
search Laboratory and later the Science 
Services Division. In 1963, he began a 
series of assignments in Geosciences Op¬ 
erations serving as manager of Earth Sci¬ 
ence programs and later as manager of 
Earth and Marine Science programs before 
being promoted to manager of Geosciences 
in 1966. He was manager of New Services 
Business Development from 1969 until 
November 1972, when he was appointed to 
the Croydon post. Larry's professional ac¬ 
tivities and contributions were in many fields 
including mass spectrometry and geologic 
age determination, gravity, surface sources, 
nuclear test detection and earthquake 
seismology, submarine detection and un¬ 
derwater acoustics, oceanography, health 
services, geophysical exploration, and 
management. Larry is survived by his wife, 
Shirley; daughters Sharon, Holly and Den- 
nise, and a grandson. His funeral services 
were November 8 at St. Barnabas Church, 
Purley, Surrey, England followed by burial 
in Dallas, Texas. — Arthur S. Turner, 
Secretary, 175 Lowell Street, Carlisle, 
Mass. 01741; Richard F. Lacey, Assistant 
Secretary, 2340 Cowper St., Palo Alto, 
Calif., 94301 
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Dear '53ers: A helluva Christmas present 
I got from you folks — three brief notes for¬ 
warded from the M.l.T. Alumni Association. 
Like they say, "There ain't no news from 
home, boss." So it’s going to be "a long 
winter’s night," for both of us. 

Mark Schupack writes: “Having given up 
the chairmanship of the Brown University 
Economics Department after five years, I 
am on leave this year as a Visiting Scholar 
at M.l.T. Hope to do some writing and learn¬ 
ing this year." Mark, the latter/s long over¬ 
due. .. . David Klapper noted that he is"... 
busy in architectural acoustics consulting 
with such architectural firms as Perkins & 
Will, Edward Larrabee Barnes, Ulrich Fran- 
zen, Edward Durrell Stone, Minora 
Yamasaki and Schweizer Associates." ... 
John Batter, his wife and four children have 
recently moved from Lincoln, Mass, to 
Rochester, N.Y,; he just joined Xerox Corp, 

And that Is all the news, dear friends. So 
please have your wives or husbands, mis¬ 
tresses or gigolos, or what-have-you’s, to 
send me some fresh material. — Martin 
Wohi, Secretary, 7520 Carriage Lane, 
Pittsburgh, Penn. 15221 


54 

Dave Sterniight is back in Los Angeles as 


Technology Review, February, 1975 117 



manager of political economics for Atlantic 
Richfield, after a years assignment as a 
Presidential Interchange executive. Dave 
served as Deputy Director of Policy De¬ 
velopment in the office of Peter Peterson, 
the Secretary of Commerce.... If you enter 
Philadelphia by Metroliner, drop in to see 
Charlie Smith, whose office is conveniently 
located at Rm. 233, 30th Street Station. 
Charlie reports that the Penn Central con¬ 
tinues to run by from force of habit and that 
he and wife Pat continue to enjoy life in 
Strafford-Waynd^ (suburban Philadelphia). 

.. . Carole and John (Pete) Peterson were 
in Boston last summer with their daughters 
Melissa (15) and Jennifer (12) for a New 
England sightseeing vacation. Pete has 
been with B.F. Goodrich for nine years, 
most recently with the International Divi¬ 
sion. While here Judith and Dean Jacoby 
gave them a guided tour of historic Con¬ 
cord, Mass. 

Bill McTigue is taking on an exciting new 
responsibility. He is opening the New Eng¬ 
land office of Dames and Moore, a large 
New York based consulting firm, in Lexing¬ 
ton, Mass. Those of you having wet base¬ 
ments can contact Bill at No. 4 Militia Drive 
in Lexington. ... Note from your class 
officers. As we mentioned last month, a di¬ 
rectory is being published which will list all 
class members, with addresses, and, if 
enough of you respond, phone numbers 
too. Please send recent changes and phone 
numbers so that they can be incorporated in 
the directory which will be published and 
distributed in the Spring. — Lou Mahoney, 
14 Danby Rd., Stoneham, Mass.; Chuck 
Maslson, 76 Spellman Rd.. Westwood. 
Mass. 02090: Dave Howes, Box 66, Car¬ 
lisle, Mass. 01741 

55 

There has been a recession in class notes 
from those of you who should be sending in 
announcements of current events to your 
class secretary. However, you are all for¬ 
given this month because Mike Hornsteln 
came through. His letter follows: “Dear Al: I 
thought it might be a good time to break my 
self-imposed silence, insofar as the class 
notes are concerned. I have been with 
Hughes Aircraft Co. since receiving my 
Sc.D. degree in 1960. Presently, I am Man¬ 
ager of the Communications Analysis Dept, 
in the Space and Communications Group. 
My work the last few years has been con¬ 
cerned largely with the application of 
Hughes communications satellites to 
foreign domestic systems. Marketing ac¬ 
tivities on these programs have taken me to 
Brazil, Iran, and Indonesia. It is no coinci¬ 
dence that the latter two are among the oil- 
rich nations. 

“My marriage five years ago was duly re¬ 
ported in the class notes. Charlotte and I 
now have a son, Scott, who will be a year 
old on December 13. We live in the Brent¬ 
wood area of Los Angeles, in a house we 
bought last year. It is difficult to maintain a 
sanguine attitude when our economy, if not 
our society, seems to be crumbling, but at 
least from a personal point of view things 
are quite good. I hope this letter finds you 
well and happy.” And I hope that Mike, his 
family, and all of us have a good and happy 
1975. — Allan C. Schell, Secretary, 19 
Wedgemere Ave., Winshester. Mass. 
01890 
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Walter Baturka is president and general 
manager of Universal Engineering. Frank- 
enmuth, Mich. Universal is a division of 
Houdaille Industries. . . . Jewell R. Bowen 
is Associate Vice Chancellor of the Univer¬ 
sity of Wisconsin. . . . Warren Briggs now 
teaches at Bentley College in Waltham, 
Mass., and is the head of the computer sys¬ 
tems curriculum. Last summer, he was a 
member of the visiting faculty for the Sloan 
program. .. . The Coleman family sent 
greetings via their annual Christmas letter. 
John continues to work on the Boeing hy¬ 
drofoil while the family enjoys the sensa¬ 
tional outdoor life around Seattle. . . . Not 
long ago the New England Business Journal 
carried a full page article on Zircon Com-, 
pany, whose president is Curt Flory. Zircon 
is a relatively new management consulting 
firm, which, among other services, offers 
specialty programs for small desktop com¬ 
puters. . . . Charles Green writes that he is 
semi-retired in Florida but manages a com¬ 
modity trading firm. . . . Dick Jacobs now is 
in charge of A.T. Kearney's management 
systems and financial practice at the con¬ 
sulting firm’s Chicago headquarters. 

Richard Miller is area manager for Mea¬ 
sures Systems, a California based supplier 
of computer process control systems. . .. 
Max Plager writes they are moving from 
Chicago to Highland Park. On the teaching 
side, his department now offers a degree In 
computer sciences and graduate actuarial 
courses.. .. Astronaut Rusty Schweickart, 
lunar module pilot for the March 1969 Apollo 
9 flight, was recently named to the staff of 
the N.A.S.A. Office of Applications as Direc¬ 
tor of User Affairs in Washington, D.C. 
Rusty also served as backup commander 
for the first Skylab mission. — Bruce B. 
Bredehoft, Cosecretary, 2 Knollwood 
Drive, Dover, Mass. 02030: Mrs. Lloyd Gil¬ 
son, Cosecretary, 35 Partridge Road, Lex¬ 
ington, Mass. 02173 
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John A. Currie asked that a note appear in 
the February Review of the passing of 
James Chorak in Rio de Janeiro on 
November 28, 1974. He writes; “His funeral 
was held in Pueblo, Colo, where Vern Por¬ 
ter, represented not only himself, but those 
friends and classmates who could not at¬ 
tend. Since his graduation, Jim served in 
the Air Force and then joined Hughes Inter¬ 
national. He worked in California, Belgium 
and most recently in Brazil where he was 
President of Hughes of Brazil, a subsidiary 
he started and was developing for the com¬ 
pany." 

Those classmates and friends who want 
news of Gwen and the children, should feel 
free to contact Mr. Currie at Room 4-106, 
M.l.T. — M.L. 

59 

A thin column of news this month. — Robert 
Broder, now in Mexico, is Director of Latin 
American projects for Brown, Deltas & 
Assoc., a firm of architects and planners. 

. . . Still In the field of architecture, Ernest 
Klrwan was recently made a partner of 
Keyes Associates, a 140 person staff of ar¬ 


chitects, engineers, and planners with four 
offices throughout New England. In addi¬ 
tion, to his professional activities, he is ac¬ 
tive in alumni affairs as Vice President of 
the Rhode Island School of Design Alumni 
Association. .. . Moving towards the West 
Coast, Richard Talbot, now a Major in the 
Ajr Force following graduate work at the Air 
Force Institute of Technology, is on de¬ 
tached duty with Rockwell International in 
Los Angeles as part of the management link 
between the Air Force and Rockwell in the 
development of the new B-1 strategic 
bomber. 

Further notes were sent from Bob Muh: 
“Greetings to everyone from your Assistant 
Secretary in Los Angeles. I'm sorry I missed 
seeing some of you at our last reunion but 
my wife was busy having our second daugh¬ 
ter, Carrie. Having lived in Los Angeles for 
over two years now we have really learned 
to love it and I don't know if we will ever 
make the move back East. The number of 
members of the Class of '59 living in the 
Southern California area is increasing each 
year and I hope to personally contact many 
of you in the months ahead. 

"Mike Intrlllgator has been living here 
since 1963. Mike is a full Professor of 
Economics at U.C.L.A. Mike's wife, Devrie, 
also an M.l.T. grad (’62) is a Professor of 
Physics at the University of Southern 
California. They have four children, all boys, 
ages two to nine.... A short note from Marty 
Zimmerman indicates that Marty Is well and 
is living in Chicago. Marty is Vice Chairman 
of Telco Marketing Services, Inc. The Com¬ 
pany is a leasing specialist in the health 
care field. ... I also saw Vic Mashaal 
earlier last year during a business trip to 
New York. Vic is living in Montreal and is in 
the real estate and construction business. 

“I trust 1975 will be a good year for all of 
you. Please write to your regional secretary 
and let us know what you are doing." 

When you have a chance, please drop a 
short note to Phil Richardson, 180 River¬ 
side Drive, New York, N.Y. 10024; John 
Amrein, 770 Greenwood Avenue, Glencoe. 
III. 60022; Bob Muh, 907 Chantilly Road. 
Los Angeles, Calif. 90024; Adul Pin- 
suvana, 49 Seri Road, Seri Village, Hua 
Mark, Bangkok, Thailand; or myself. — 
Allan Bufferd, Secretary, 8 Whitney Road. 
Newtonville, Mass. 02160 

61 

Only a couple of notes this month. Come on 
you guys — write me. I’m lonely. Tom Hast¬ 
ings did write and he says that he Is still 
over at Digital Equipment in Maynard, 
Mass, designing PDP-10 hardware and 
software. He still has time to go sailing oc¬ 
casionally. Last summer he was out on the 
water of Martha’s Vineyard with Ed Sonn 
and Lita and Don Nelsen. . .. Irwin Sobel 
is also in the computer game. Inwin spent a 
couple of years teaching computer science 
at the Technion in Haifa, Israel up 'til August 
'73. Since then he has been doing research 
into the uses of computer vision in biological 
sciences at Columbia University. He may 
occasionally meet Donald Graham Morri¬ 
son who teaches in the Columbia Graduate 
School of Business. Don says that he took 
off nine months for a sabbatical to see how 
theory works in practice in industry. Since 
Don’s wife also teaches at Columbia, at the 
Medical School, It looks like the Grahams 
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The treatment plant, on 
pontoons, was floated Into 
place In Storrow Lagoon. 


and their two girls (eight and five) will be in 
New York for some time. 

Lloyd Fisher is also active on the 
academic front. He writes: "I am a full pro¬ 
fessor of biostatistics at the University of 
Washington as of last July. I am co-director 
of the Coordinating Center for a national col¬ 
laborative study of coronary by-pass 
surgery sponsored by the National Heart 
and Lung Institute. .. . Dwight Kennard — 
who is a success of the M.l.T. R.O.T.C. 
program has recently moved from Hickam 
A.B. in Hawaii to Elgin A.F.B. in Florida 
where he teaches navigation to flegling 
aviators. 

Finally a note, issued under duress, from 
Bill Hecht. Bill called me the other night to 
get me to contribute some money the M.l.T. 
sailing pavilion. He gave me a sad story 
about how the boats were all moldy. I gave 
and so did he. To wit: "I’ve been back at 
M.l.T. since 1967. I'm now Director of the 
Educational Council, the alumni- 
undergraduate student contract arm of 
M.l.T. About 1,050 alumni and alumnae, in¬ 
cluding many Class of '61 people, are Edu¬ 
cational Council members. I’m also the As¬ 
sociate Director of Admissions. My wife, 
Olive, and three children and occasionally I, 
live when not at the 'Tute in Reading, 
Mass”. Thanks Bill. I need more goodies to 
fill this column up. Do your part and write. — 
Andrew Braun, Secretary, 464 Heath St., 
Chestnut Hill, Mass. 02167 
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John E. LaGraff was recently promoted to 
Associate Professor of Mechanical and 
Aerospace Engineering at Syracuse Uni¬ 
versity. He is currently Chairman, Central 
New York Section, American Institute of 
Aeronautics and Astronautics. . .. Eugene 
Finkin has changed companies and is now 
Director of Research & Development for 
Burgess-Norton Mfg. Co., a division of AM- 
STED Industries located in Geneva, III., 40 
miles west of Chicago. He and his wife, Lil¬ 
lian, are expecting their second child, due in 
April. . .. Steven J. Brams and his wife, 
Eva, gave birth to their second chifd, 
Michael Jason, on Sept. 26,1974. His book. 
Game Theory and Politics, will be published 
by the Free Press Division of Macmillan in 
March, 1975; it will appear as a paperback. 

.. Charles C. Gerheim has completed a 
two year contract in refinery technical man¬ 
agement in Algeria, and returned to the 
Shell Oil head office in Houston. His rest 
and recreation consisted of a two and one 
half month, nine country swing through 
Europe, capped by return on the S.S. 
France. He is now trying,to adjust to the 
more mundane existence in Houston. ... 
Edward A. Feustel is still at Rice Univer¬ 
sity in electrical engineering. He enjoys 
playing Go and HAM Radio. Wants to hear 
from residents of East Campus and Senior 
House. 

Leslie M. Evenchick, after having 
worked for such companies as Xerox, TRW, 
UNIVAC, and Bonner & More, is now setting 
up his own business selling silver coins and 
bullion for investment purposes. He informs 
us that he is still an anarchist of sorts. ... 
Hal Metcalf has been promoted to as¬ 
sociate professor, physics dept.. Stony 
Brook, as of September, 1974, and received 
a New York State Chancellors Award for 
excellence in teaching for the academic 
year 73-74. Also, his third child was born on 


A Clean Charles? 

storrow Lagoon winds along the pictur¬ 
esque Esplande, a scenic enhancement of 
the basin shore — except for its thick, turbid 
water clogged with excessive growths of 
algae (up to 787,000 organisms/ml. in late 
summer, compared with 71,000/ml. in the 
Charles River.) For two years an experi¬ 
mental purifier has been hidden under a 
Storrow Lagoon pedestrian bridge, the be¬ 
ginning of a project th'st will — possibly — 
result in a full-scale wafer treatment plant 
cleaning the entire Charles River above the 
Lower Basin. 

William Jobin, '59, directs the Storrow 
Lagoon pilot project (actually a small sec¬ 
tion of a full-scale plant) at Process Re¬ 
search, Inc., in Cambridge, under contract 
from the Metropolitan District Commission. 

The unusual pollutants — salt water as 
welles industrial and human wastes — and 
fluctuating quality of Charles River water, 
and the fact that its treatment must be ac¬ 
complished by a submerged facility, made a 
great deal of experimentation necessary. 
New settling tubes and a sludge removal 
system were designed to minimize the size 
of a treatment plant to resolve turbidity and 
color. Assembled in Cambridge and floated 
into place on a barge, the pilot plant was 
anchored in the west inlet channel of Stor¬ 
row Lagoon on piles in June, 1973. Opera¬ 
tions began In July and continued until 
November. The system is simple: river 
water, pumped info the submerged treat¬ 
ment plant, is circulated with coagulant 
chemicals (alum and polymer), which cause 
suspended pollutants to come together In 
larger, heavier particles (floe). Cleaned 
water from the plant is pumped into the 
closed lagoon, and the floe particles are 


pumped into sludge tanks. 

At first, it was only for a few days in Au¬ 
gust, 1973, that the effluent of the treatment 
plant was sufficiently clear to meet the Mas¬ 
sachusetts standards for swimming. But by 
the month of September, plant performance 
improved considerably as operational prob¬ 
lems were overcome. During that month, 
"the removal of color and turbidity averaged 
71 per cent and 63 per cent respectively ... 
during many runs the removal rates went 
above 90 per cent," Process Research, 
Inc., reported to its M.D.C. sponsors. 
Chlorination could then be used to reduce 
bacterial content to suitable levels, meeting 
the basic requirements for bathing areas. 
"The September operations gave clear evi¬ 
dence that the treatment plant could be 
used to produce water acceptable for 
swimming, using the Charles River as a 
source.” 

What would be the cost of a full-scale 
plant? Construction of a treatment plant to 
be located upstream in Waltham or Water- 
town is estimated at $2 million. At first it ap¬ 
peared that maintenance costs would be 
high — $850,000 a year (assuming plant 
operation was during the six.months of the 
year when river treatment would be practi¬ 
cal). But during 1974, the second year of 
experimentation, dramatic cost-reduction 
resulted from using different coagulation 
chemicals in lower doses. A projected an¬ 
nual operating cost between $200,000 and 
$250,000 is now thought to be economically 
feasible. 

If a full-scale plant were constructed, five 
beaches could re-open along the Charles — 
and the lagoon, thinks Dr. Jobin, would in 
time also become suitable for swimming. □ 
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America’s Cup 

/ must go down to the seas again, to the 
lonely sea and the sky, And all I ask is a tall 
ship and a minicomputer to steer her by. 

(with apologies to John Masefield) 

Although the America's Cup 12-meter yacht 
race strictly regulates the general size and 
shape of the boats, much is left to the de¬ 
signer and crew. In the process of beating 
their Australian challenger Southern Cross 
last summer, the American designer and 
crew of the Courageous proved that the 
age of technology Is upon us. 

Halsey C. Herreshoff, S.M. '60, nav¬ 
igator for the races, termed the Coura¬ 
geous an "engineer's boat.” (Herreshoff is 
the grandson of the pioneer yacht designer 
Nathanael Herreshoff, whose design inno¬ 
vations in the 1900s, among them the 
weighted keel, are still utilized today.) 

Herreshoff pointed out that the Cou¬ 
rageous was built of finely crafted alumi¬ 
num, rather than the traditional wood, and it 
introduced such innovations as a telescop¬ 
ing, hydraulically-operated boom to adjust 
sails and new super-tough materials for 
sails and rigging. The crewmen even tape- 
recorded a pleasant-voiced woman count¬ 
ing down the time until the start of the race, 
presumably a more calming sound than a 
sweating sailor bawling out the minutes. 

But Mr. Herreshoff's baby was clearly the 
minicomputer he used to plot the complex 
maneuvers of the 24-mile course. The com¬ 
puter automatically took data on wind direc¬ 
tion, magnetic direction, heel angle, boat 
speed and the wind's angle of attack from 
conventional instruments. Mr. Herreshoff 
added other data, and the computer deter¬ 
mined the best sail-settings and angle of at¬ 
tack for each leg of the course. 

Mr. Herreshoff thinks the computer, in this 
case designed by engineer Rich McCurdy, 
"adds an interesting new dimension to 
yacht racing." In tact, he told the Boston 
Section of the American Society oLMechan- 
ical Engineers this fall, the computer did 
such a good job of giving the sailors their 
heading that it outran the instrumentation. 
To Mr. Herreshoff one important job for the 
next America's Cup will be to develop better 
instruments to give better data for the com¬ 
puter. , 

Improvements In the computer itself are 
also expected. The Courageous' computer 
was developed in 1971 and could be im¬ 
proved upon by new solid-state technology. 

"Unless they're outlawed, such comput¬ 
ers will probably become standard items in 
yacht racing," contends Mr. Herreshoff. 

But despite the new technology, there is 
still a lot to be said for the traditional art of 
shipbuilding and racing and for the impor¬ 
tance of what Herreshoff calls "the human 
equation." 

In qualifying trials. Courageous, with all 
its Innovation, barely scraped by the last 
America's Cup winner Intrepid — a wooden 
boat with traditional rigging and navigation. 
— D.M. 


AMERICA'S CUP ACTION. The American 
defender Courageous (bottom) races the 
Australian yacht Southern Cross off 
Newport last summer. Courageous (and the 
four previous America's cup winners) was 
designed by Olin Stephens II, '30, and 
navigated by Halsey C. Herreshoff, S.M. 
'60. Photo: U.P.I. 
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November 21,1973 — a son, Jonathan.... 
Jeremy E. Alperin is still in Cleveland in 
practice at Cleveland Metropolitan General 
Hospital as Chief of the EHT Service. ... 
Richard Garber is raising pears and 
Christmas trees on 46 acres of the Hood 
River Valley. To make ends meet, he also is 
executive director of the local Community 
Action Program and is into organic growing 
and social change. . . . Steven A. Orszag 
has been promoted by M.l.T. to Professor of 
Applied Mathematics in the Department of 
Mathematics beginning July 1, 1975. ... 
Oliver R. Smoot has been elected to the 
position of vice president of CBEMA. Mr. 
Smoot joined CBEMA in 1969 and prior to 
that was with the Institute for Defense 
Analyses and the Lamda Corporation. He 
and his wife, Sandra, and their two children, 
Stephen (seven) and Sheryl (four) reside in 
Annandale, Va. — Gerald L. Katell, 
Secretary, 7 Silverbit Lane, Rolling Hills Es¬ 
tates, Calif. 90274 
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Short column this month — just a few notes 
and news releases. . . . Mark Epstein 
recently switched jobs. He is now at Com¬ 
puter Sciences Corp. in Falls Church, Va., 
near Washington, D.C. Mark directs con¬ 
tract activities in several technical areas. 
The Epsteins (including wife Joyce and 
three year old son Paul) live in Kensington, 
Maryland. . . . Another note from the East 
Coast was from Patricia (Selby) Marzilli. 
Pat is in her fourth year in the Baltimore 
area, where she is now a research as¬ 
sociate in biochemistry at Johns Hopkins 
University. Pat's husband, Luigi, is on the 
faculty of the chemistry department of 
Johns Hopkins. Pat and Luigi both got 
Ph.D.'s in the same kind of chemistry at the 
Australian National University in Canberra, 
Australia. The Marzilli's have two children, 
Alan Stewart, four, and Veronica Gina, two. 
In between children Pat did some post¬ 
doctoral work with her husband, and helped 
a 100 year old chemist write his autobiog¬ 
raphy and a book on sulfur chemistry. 

Edward J. Oudewicz is Graduate Com¬ 
mittee Chairman in the Department of 
Statistics at the Ohio State University, Co¬ 
lumbus, Ohio. He writes that he has recently 
become a mathematical analyst in the com¬ 
puter center in addition to his primary as¬ 
sociate professor appointment in statistics. 

. . Dale Miller has started work in the Ma¬ 
terials and Effects Research group at Law¬ 
rence Livermore Laboratory after finally 
completing the Ph.D. program in the 
E.E.C.S. Department at U.C. Berkeley. His 
dissertation concerned experimental 
studies on semiconductors by scanning 
electron microscopy and Auger and X-ray 
spectroscopy. 

A news release informs us that Jon 
Wachtel has been promoted to associate 
professor of physics at Yeshiva University's 
Belter Graduate School of Science. Jon re¬ 
ceived his Ph.D. from Yale in 1967 in the 
field of plasma physics, after working in the 
Department of Engineering and Applied 
Science. After serving for two years as a 
lieutenant in the U.S. Navy he joined the 
staff at Yeshiva's Belter School. Jon and his 
wife Ellen are living in New Haven. ... A. 
Truman Schwartz has been appointed 
Dean of the Faculty of Macalester College 
in Saint Paul, Minn. After getting his Ph.D. 


from M.l.T. in 1963, Truman went to Proctor 
and Gamble Company as a research 
chemist. He has been at Macalaster since 
1966, most recently as associate professor 
of chemistry. One of his popular courses at 
Macalaster has been his history of chemis¬ 
try offered under the engaging title, "Intro¬ 
ductory Alchemy or Making Gold for Fun 
and Profit." 

One final note. I have decided to round 
file my Old News File. The news has be¬ 
come so old that I would be embarrassed to 
use it even for filler. That file, however, con¬ 
tained notes from about seventy classmates 
who I haven't heard from again. I know 
you're still out there, and if you drop me a 
line I'll let the rest of the world know what 
you're doing these days. — Mike Bertin, 
Secretary, 18022 Gillman St., Irvine, Calif. 
92664 
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Dear Classmates; Just to give you an idea 
of what deadlines are like. I'm writing this 
February copy while on vacation in Florida 
in December. I'll tell you about the vacation 
trip next issue. Iri fact, it may be our only 
March news if some '64 class heroes don't 
surface in a hurry. 

Richard Boyd, '63, gets the 1974 award 
for maximum communication on the back of 
an Alumni Fund envelope. He has been a 
lecturer at University of Michigan as well as 
University of California at Berkeley. After 
that he spent four years as an assistant pro¬ 
fessor at Harvard and he currently holds an 
associate professorship at Cornell. His work 
areas are mathematical logic, philosophy of 
science, and philosophy of psychology, 
which he supplements with two hobbies: 
photography and collecting 17th century 
English Oak Furniture. 

James Suhrer Dorr was an active par¬ 
ticipant this past political season, helping 
his local Democrats as a precinct commit¬ 
teeman and newspaper ad designer. Cur¬ 
rently he is a member of the City of 
Bloomington Traffic Commission and he re¬ 
cently became engaged to "the foxiest red¬ 
head in the central United States." They 
plan to be married next August. . . . 
Douglas J. Hoylman has been promoted to 
assistant actuary with the Crum and Forster 
Insurance Co.. . . Mark Lappin and his wife 
Joan are now living in Needham, Mass, with 
their two sons. Mark is presently practicing 
law with Kenway and Jenney, Boston. ... 
Ed Wolcott and family are still in Denver 
where he works for Gotes. Ed is now the 
local M.l.T. Educational Representative and 
just returned from an enjoyable train trip 
with the local M.l.T. Club. 

News that has come to our attention is the 
appointments of Albert Teich as the new 
Research Director of the Institute for Public 
Policy Alternatives, which is a university¬ 
wide research center located within the 
State University of New York. . . . Also, we 
have heard of the appointment of Leonard 
Buckle as Assistant Professor in the De¬ 
partment of Urban Studies and Planning at 
M.l.T. for this academic year. 

Received a nice note from Bill Roberts 
on the back of his Alumni Fund envelope 
(thanks for both of us. Bill). He has tenure 
as an Associate Professor at the University 
of Virginia. Since last June, Bill, Linda and 
their boys (Will and David) have been enjoy¬ 
ing his sabbatical leave from the University 


of Virginia by visiting Groningen, Holland; 
Paris, France; Stockholm, Sweden; and 
M.l.T. Bill indicated that research would be 
his first priority during this leave (please call 
us when you're at Tech, Bill). That's all tor 
this month. We look forward to hearing from 
all of you. — Steve Schlosser, Secretary, 
15 Apple Hill Rd., Peabody, Mass. 01960 
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This column represents two months' ac¬ 
cumulation of notes. Pretty sorry, huh? Why 
don't you all write and make my last column 
(or my successor's first one) a big one? ... 
Edwin Kampmann writes that he is still In 
the Department of Urban/Environmental 
Management at California State College at 
Dominguez Hills in Southern Los Angeles 
County. .. . Karen and Stephen Deutsch 
had a second child, Jeffrey, born last Au¬ 
gust. Stephen has finished law school at 
Harvard, passed the Massachusetts Bar 
Exam, and is now law clerk to Justice Kap¬ 
lan of the Massachusetts Supreme Court. 

... Leo Rotenberg has been working as a 
systems programmer for Searle Medidata, 
Inc. in Lexington, Mass. The company 
builds medical information systems. I had 
occasion to read Leo's Ph.D. thesis in com¬ 
puter security a few months back and its 
quite a job — all 350-odd pages of it. ... 
David Kattner was promoted to Assistant 
Group Leader at M.l.T. Lincoln Laboratory 
in July, 1973. The Kettners were expecting 
their first child to arrive last July. . . . 
Herbert Mower is involved in the design 
and planning of the Radiotherapy and Medi¬ 
cal Physics Departments for the new Lahey 
Clinic Medical Center in Burlington, Mas¬ 
sachusetts. . . . Gary Williams has joined 
the faculty of the University of South 
Carolina as an assistant professor of geol¬ 
ogy. Gary is teaching and doing research in 
the University's new marine science pro¬ 
gram. ... Alan Leslie recently formed a 
company called Health Management Sys¬ 
tems, Inc., specializing in health care man¬ 
agement consulting. Alan is president of the 
company which he says has not yet made 
the New York Stock Exchange. ... A little 
closer to the Big Board, I suspect, is Enviro- 
plan, the enviromental consulting company 
that Howie Ellis founded in 1972. Enviro- 
plan now has twenty full-time employees 
and annual sales of $500,000. The com¬ 
pany has been doing policy studies, en¬ 
vironmental analyses, and air quality predic¬ 
tion and measurements for three state gov¬ 
ernments and about 25 industrial clients. 

Jim Hester writes that he is now getting 
settled in Los Angeles. Jim says he has a 
fine job with the Kaiser Health Plan and a 
funky little house. ... Steve Loutrel writes 
that ho spent five weeks last summer explor¬ 
ing the South Coast of Newfoundland with 
wife and Lizzie and some of Steve's stu¬ 
dents. The trip included sailing to New¬ 
foundland and back, and hiking, climbing 
and fishing while there. Steve was a co¬ 
recipient in 1974 (with M.l.T. Professor 
Cook) of the American Society of Mechani¬ 
cal Engineers' Blackall Machine Tool and 
Gage Award. The award was presented for 
a series of papers on high rate electrochem¬ 
ical machining. . . . Dick Nathan is now As¬ 
sociate Manager of the Organic and Struc¬ 
tural Chemistry Section of Battelle Memorial 
Institute. The Nathans' second child, Daniel 
Scott, was born last March 7. . . . Phil 
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Hoover is in his last quarter at the naval 
postgraduate school in Monterey and plug¬ 
ging away on his thesis. (The "is" is as of 
last November). In January he leaves (left) 
for a three month Navigation School at Dam 
Neck, Virginia, and thence to the U.S.S. 
George Washington (SSBN 598) at Pearl 
Harbor. . . . Bernie Nordman is also with 
the Navy and reports he is plugging away 
and trying to figure out how anything ever 
gets done. . . . Phil Smith has been named 
financial director of the Brand-Rex Com¬ 
pany, a manufacturer of wire and cable.... 
Steve Snover is working on the develop¬ 
ment of new junior high school mathematics 
curricula under a grant from the N.S.F. to 
the Physical Science Group at Boston Uni¬ 
versity. ... and Steve Williams has been 
named assistant vice president in the Fi¬ 
nance and Planning Division of the Ameri¬ 
can Stock Exchange. Steve's respon¬ 
sibilities are in the areas of operations re¬ 
search, planning, and control. 

By now you will all have received the mail¬ 
ing on the tenth Reunion this June. I might 
add that we have reserved the Museum of 
Science in Boston for the Saturday banquet, 
and are still working on other details. Y'all 
cornel! — Steve LIpner, Secretary, 3703 
Stearns Hill Rd. Waltham, Mass. 02154 
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It has been more than eight years since the 
first of us left the Institute and during these 
years I have noted with real interest the 
number of our class members remaining in 
school. If seems that for the first time since 
graduation I have received more news 
about careers and kids than about 
academic pursuits. However, special 
awards go to those die-hards who can 
rationalize still being in school, and real 
congratulations go to those who have just 
finished up. David Haccoun received his 
Ph.D. in E.E. from McGill University last 
June. . .. Roger Rasmussen received his 
Ph.D. in management from U.C.L.A. in Au¬ 
gust and is now working as a social scientist 
at the Rand Corporation. He is doing educa¬ 
tion and health care research. . .. Woody 
Sullivan received his Ph.D. in Astronomy 
back in 1971 at the University of Maryland 
but managed to spend two more "very en^ 
joyable" years in Holland in a post-doctoral 
position at the University of Groningen. He 
now teaches in the Department of Astron¬ 
omy at the University of Washington. . .. 
Peter Lobban is back at Stanford to take 
an M.S. in electrical engineering with the 
hope of going into medical electronics. .. . 
Stephen Shapiro has just completed his 
first two years at the University of Pennsyl¬ 
vania in Medicine and appears to be looking 
forward to the remaining two. He spent the 
summer working and studying at the hos¬ 
pital at Huntsville Prison in Texas. . . . Tom 
McNelly received his Ph.D. in Physics from 
Cornell last June and has joined the staff of 
G.E.’s Corporate Research and Develop¬ 
ment Center in Schenectady. . . . Bill 
Nelson writes that "after being in the mid¬ 
west for six months we are beginning to 
long for the east coast. Maybe we will even 
get to New England again after this post¬ 
doctoral program." 

It is obvious that the class has moved 
from the academic years into the years of 
procreation... . Joel Pearlman reports that 
after school he was married to his wife 


Marianne and they now have a daughter 
named Heidi. He works as an electrical en¬ 
gineer for the DOD. .. . Don Schwanz and 
his wife Mary were "blessed with our first 
child, a girl, Krista Holly, on 1 October." ... 
From John Golden: “My wife Carolyn and I 
recently had our fourth child, Mathew Ben¬ 
jamin. He joins two sisters and one brother. 
I am currently working at Polaroid as the 
Manager of Production Planning and Con¬ 
trol. My spare time is spent pursuing my 
hobby of flying both land and sea planes." 
... Mark Yogman's second son was born 
this past year. ... Donald Haney is now a 
captain in the air force at Randolph Air 
Force Base. His second son was born last 
fall. .. . Dave Vanderscoff and his wife 
Elaine had their second child last winter. 
Their daughter is nearly seven. He has 
changed jobs after seven years with New 
York Life Insurance Co. and now works for 
Manhatten Life Insurance Co. as an as¬ 
sociate actuary. .. . Daniel Smith writes 
"we now have a two month old son named 
Joshua. He is uniquely enchanting and 1 
have no doubt that a detailed account of all 
he is doing would be endlessly fascinating 
to your readers. I have firmly resolved to 
finish my degree before MacDonald’s sells 
two billion more hamburgers." We will 
check in on Dan in two years to see how he 
is doing on that degree. He may be among 
the super all-time awards at the tenth reun¬ 
ion! . .. Bill Cain reports that he and his 
wife Britt took a trip to Egypt, Iran, and Israel 
this summer and liked Iran by far the best. 
He is now teaching finance and quantitative 
methods at Emory University. .. . We have 
a report that Jon Meads is alive and well in 
Portland and is currently terrorizing the 
Northwest Rugby Clubs under the assumed 
name of TROLL. .. . David Carrier along 
with his wife and daughter are living in San 
Francisco and loving every minute of it. 

Art Boyars writes that “by the time this 
appears in Technology Review my wife Jan 
and I will have taken the great bourgeoise 
step forward into our new house” Little 
does he know. By the time this appears he 
will have sold the house! . . . Michael 
Leavitt has spent a year doing research at 
CACI, Inc. in Arlington, Va. after three years 
as an assistant professor at the University 
of Wisconsin in Madison. He is now director 
of the Social Science Computation Center 
at the Brookings Institute in Washington. 

.. . Jack Fuhrer has worked for the past 
four years at R.C.A. Labs in Princeton as a 
member of the technical staff and has been 
involved with the selectavision project. He 
and his wife Susan have three children. ... 
Martin KallskI is an assistant professor in 
the Electrical Engineering Dept, at North¬ 
eastern University. . . . William Nelson has 
left the University of Delaware and their 
Solar Energy Program last fall and has 
moved to Columbus Ohio where he is now 
at the Battelle Memorial Institute. . . . 
James Kester has bought a house at Offutt 
Air Force Base where he has met several 
alumni. .. . Paul Kebablan is presently 
working for Environmental Research and 
Technology, Inc. of Concord, designing in¬ 
strumentation for the real time measure¬ 
ment of pullutants. ... Lawrence Kllham is 
presently working for Boston Export Sales 
Inc. in Waltham Mass, developing markets 
for Route 128-type high technology prod¬ 
ucts in Latin America. 

Brian Schumacher is working happily 
and permanently now in the bay area of San 


Francisco for Thomas Lunde, Inc. They are 
a small company specializing in naval ar¬ 
chitecture and marine and rail vessels. .. . 
John Esterl is presently serving as a nu¬ 
clear ship superintendent at Mare Island 
Naval Shipyard. He is "delighted to have re¬ 
turned to the San Francisco area." ... 
Thomas B. Jones has been promoted to 
Associate Professor of Electrical Engineer¬ 
ing at Colorado State University. They have 
a new daughter born this last August. ... 
Donald DeAngelis is currently on the re¬ 
search staff of the Environmental Sciences 
Division of Oak Ridge National Laboratory 
working on models of ecological modeling 
and theory. . . . Brian Schultz received the 
title of "senior power engineer" this past 
spring with Stone and Webster. He Is cur¬ 
rently a project engineer on their Standard 
Nuclear Power Plant Project. .. . Rodger 
Thompson has been promoted to associate 
professor in the Department of Astronomy 
and an associate astronomer at the Steward 
Observatory at the University of Arizona. 
Well troops, back to wrapping Christmas 
presents .. . keep me in mind when you’re 
writing letters on those cold February 
nights. — Tom Jones, Secretary, 59 Com¬ 
mercial Wharf, Boston, Mass. 02110 
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Sorry about missing the column last month. 
We took a one month vacation in Japan in 
the Fall and fell behind in things for a few 
weeks after we got back. We had a great trip 
as the weather was pretty good and most of 
the masses of Americans had gone away. 
We travelled from Tokyo to Ibusuki on the 
southern tip of Kyushu and back by way of 
every conceivable means of transportation: 
bus, train, plane, ferry, and hovercraft. We 
spent a pleasant afternoon in Tokyo with 
Chuzu Takahata (SM Course 22) who 
showed us around town. Japan need not be 
as expensive as some articles tel! you, but it 
is also very easy to end up spending as¬ 
tronomical sums. But now on with the news. 
... We got a long note from Ellen (Colmer) 
Domb. She received a Ph.D. last spring 
from Temple University while her husband. 
Bill, finished dental school. Upon gradua¬ 
tion, the Air Force sent Bill to Omaha and 
Ellen was able to get a postdoc at the Uni¬ 
versity of Nebraska, 55 miles away. She 
teaches a course in the math department, 
has recitations in the physics Department, 
and does research in the Electronic Struc¬ 
ture and Magnetism Lab. They are having a 
great time starting flying lessons and write, 
“Being out of school, flying, breathing clean 
air, all fantastic!” They welcome visitors and 
point out they live only three minutes from 
Interstate 80. 

We have two births to announce this 
month. Dave Seldin wrote to announce that 
Jeffrey Alan was born on June 14. Dave is in 
his final year of medical school at N.Y.U. 
and will start a residency in Radiology in 
July. He is looking forward to moving out of 
Manhattan and starting to earn a living. ... 
Ron Bohm writes that his second son, 
Stuart Marshall, was born on April 21 and 
has a full head of hair — all cowlick. The 
family is living in Miami where Ron works for 
the Knight Newspapers. ... We also have 
two new doctorates to announce this month. 
Jack Bowie “finally" received an Sc.D. in 
E.E. in September 1973 and is working at 
the Laboratory of Computer Science of the 
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A portrait of Ronnie BrostermaOi '68, by her husband, Tom, '68, from his 
exhibit, "Non-Opticai Photography" at the Alfred Stieglitz Gallery 
in New York City. 


Mass General. .. . Robert Moore received 
a Ph.D. in math from Indiana University in 
August 1974 and now has a three year ap¬ 
pointment as an Assistant professor at 
Bucknell University where his wife, Pat, is 
working in the computer center. ... Having 
spent a year at the Brookings Institution in 
Washington, Barry Mitnick has moved on 
to Ohio State University where he is an as¬ 
sistant professor of public administration 
and political science. 

We have two notes this month from the 
medical contingent of the class. Richard 
Handler is a resident at Albany Medical 
Center Hospital, Albany, N.Y. He reports 
still being very interested in bicycling, cross 
country skiing, and sailing Hobie Cats. ... 
Paul Gluck is a second year resident in 
OB-GYN at the University of Miami-Jackson 
Memorial Hospital where his wife, Joan, is a 
fellow in allergy and immunology. He re¬ 
cently presented a paper at the District IV 
meeting of the American College of OB- 
GYN entitled "Leprosy in Pregnancy — The 
Immunologic Implications" and was 
awarded first prize in the Junior Fellow 
Competition. ... Pam and Scott Marks 
recently moved to New York where Scott 
has joined McKinsey & Co., a management 
consulting firm. While they miss Bean town, 
they find New York very exciting. ... John 
Kasarda has been named Vice President of 
Engineering Computer Systems of Lexing¬ 
ton and Manager of their New York office. 
The company specializes in the develop¬ 
ment and Installation of business oriented 
systems for mini-computers. ... It may not 
be a surprise to you, but George Phillies is 
still at the 'tute. He's now an O.S.P. (for¬ 
merly D.S.R.) staff member in the 
Harvard-M.l.T. Health Sciences and Tech¬ 
nology Program. While the number of 
classmates around M.l.T. has stabilized, he 
reports still bumping into Gerry Sussman, 
Bill Hsu, '67, and Elaine (Lancaster) 
Thomas, '67. 

Rick Rudy is now a Senior Manufacturing 
Engineer with G.E.'s Nuclear Engineering 
Division in San Jose. He spent his vacation 
time last summer camping in Lassen Vol¬ 
canic, Yosemite, Grand Canyon, Bryce, and 
Zion National Parks. Finding Gilbert and 
Sullivan groups wherever he moves to, he 
has appeared in two productions and is now 
directing Trial by Jury. .. . Don Bruns is 
now living in San Francisco as a result of a 
job transfer. He writes, "Loving California 
weather and ocean. This is absolutely a 
great place for weekend outings. A winter in 
San Francisco is much better than a winter 
in Chicago. ... From Durban, South Africa 
we hear that Paul Forbes is working for the 
construction firm of Dorman, Long and has 
remained a bachelor. .. . The Enviromental 
Protection Agency has transferred Jan 
Sinnett from their headquarters to the Na¬ 
tional Marine Water Quality Laboratory in 
Narragansett, R.l. His new job involves the 
design and implementation of electronic 
systems for laboratory experiment monitor¬ 
ing and control. ... Gary Johnson is now 
teaching math at the Air Force and meeting 
with the Fellowship of Christian Athletes. 
... Having been released from the Navy in 
^^ay, John Niles now works as a program 
analyst in the Budget Office, District of Co¬ 
lumbia City Government. ... Terry Vender 
Werff ‘66, is now Chief Bio-Engineer and 
head of the biomedical engineering pro¬ 
gram at Groote Schuur Hospital and the 
University of Cape Town Medical School in 


Cape Town, South Africa. . .. Tom Bros- 
terman is an assistant professor in the De¬ 
partment of Art, U.C.L.A. He has been ex¬ 
perimenting with non-optical photography 
and the use of early photographic emul¬ 
sions. Together with his wife, Ronnie, as a 
model he has developed a new technique 
for striking, somewhat abstract photographs 
and recently held a show at the Alfred Stieg- 
lltz Gallery In New York. .. . That's all for 
this month. Keep those cards and letters 
coming, folks. — Gail and Mike Marcus, 
Class Secretaries. 2207 Reddfield Dr., Falls 
Church, Va. 22043 
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Bruce 0. Glabe has been awarded first 
year honors at the Harvard Business School 
where he is now in the second year of the 
two-year M.B.A. program. Before entering 
the business school, he was a city auditor in 
Somerville, Mass. ... Ronald L. Yin has 
joined R.C.A. as a member of the patent 
staff of the David Sarnoff Research Center 


in Princeton, N.J. Subsequent to this gradu¬ 
ation from M.I.T., Ron received his M.S. de¬ 
gree in applied physics from Cornell Univer¬ 
sity in 1971 and his J.D. degree from 
Georgetown University in 1974. ... 
Stephen A. Hill has won the $100 second 
prize in the 1974 Nathan Burkan Memorial 
Competition at the Franklin Thomas Backus 
School of Law at Case Western Reserve 
University. The competition is sponsored 
annually by the American Society of Com¬ 
posers, Authors and Publishers and is de¬ 
signed to stimulate Interest in the field of 
copyright law. The title of Steve's winning 
essay was "State Protection of Intellectual 
Properly: The New Limits and Their Ef¬ 
fects^" Steve is now an associate with the 
Cleveland law firm of Bosworth, Sessions & 
McCoy. .. . Alan J. Grodzlnsky has been 
appointed an assistant professor in the de¬ 
partment of electrical engineering at M.l.T. 
for three years beginning July 1, 1974. ... 
Joel I. Selferas has been appointed an as¬ 
sistant professor of computer science at 
Pennsylvania State University. . .. Ronald 
L. Bagley and his wife are living , in Great 
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Falls, Montana "courtesy of the U.S.A.F." 
where Ron is an electronic warfare officer 
flying EB-57 Canberra jet bombers. Ron 
and Ellen have two children, Ross, two and 
a half years, and Melissa Anne, one year 
old. . .. After finishing his S.M. at M.l.T. in 
1970, Larry Modes worked for a firm in the 
Boston area. In the fall of 1972, he returned- 
to school in Chapel Hill, N.C. and picked up 
his masters degree In social policy planning 
in May 1974. He is now living in Raleigh, 
N.C., working for the North Carolina State 
Planning Office as a policy analyst. ... 
Michael W. Laird Is still working for Cum¬ 
mins Engine Company. He had the good for¬ 
tune to spend a month in Europe for his em¬ 
ployer early in 1974 where he performed re¬ 
search for a strategic planning project and 
visited all of his employer's European loca¬ 
tions and eight competitor's operations. He 
is now in charge of a department that is re¬ 
sponsible for material planning, purchasing, 
specifications, and computer system design 
for a worldwide distribution center of service 
parts. 

Alan S. Ratner is employed by the De¬ 
fense Department in the Washington, D.C. 
area and is living in the new city of Colum¬ 
bia, Md. .. . After working in his major field 
of nuclear engineering for five years, 
George T, Hamilton has transferred to 
general management in the non-destructive 
testing industry with Conam Inspection lo¬ 
cated in northern New Jersey. ... On Au¬ 
gust 24,1974, Carol Scott married Harry F. 
Conner, a graduate of Princeton University 
and now a student at New York University 
Medical School. At the time of writing, they 
were living in a room in a dorm at N.Y.U. but 
were planning to move Into a new building 
located next to Bellevue Hospital. Carol is in 
her third year at N.Y.U. Medical School and 
is serving a surgical clerkship at Bellevue 
Hospital. She finds "surgery much more fun 
than I expected - but a lot of hard worki It's 
good to be on the wards and working with 
patients and using my hands again after two 
years of classes and labs." .. . Thomas 
Dooley is a force structure officer with 
headquarters 59th ordnance group in Pir- 
masens. West Germany. His son Brook was 
born in April 1974. ... The Vlahlands, 
Larry and Kim (Winters), have a new son 
Jeremy. Kim is teaching college algebra 
while Larry is engaged in post-doctorate 
work at Brown University anticipating an as¬ 
sistant professor position this coming fall. 
They report that Peter Meschter is now a 
Ph.D, in metallurgy and is in West Germany 
for post-doctorate studies. . . . George 
Flynn is currently working towards his 
Ph.D. in physics at Washington University in 
St. Louis, Mo. 

Mel Basan passed the Massachusetts 
state bar examination In 1974 and Is now 
working with a management system design 
firm located in Wellesley, Mass. ... After 
finishing his fourth and final year in the U.S. 
Army, Robert G, McGregor was looking 
fonward to obtaining some formal education 
in urban management beginning this com¬ 
ing fall. Bob hopes to spend this summer 
travelling through Eastern Europe as a 
"final fling." . . .Peter N. Zacharies 
received his M.B.A. from Harvard Business 
School in June 1974 and is now working for 
his family's small manufacturing business 
located In Reading, Penn. . .. Richard 
Wolfson graduated from Swarthmore Col¬ 
lege in 1969, received his M.S. in environ¬ 
mental studies from the University of 


Michigan, taught school for two years, and 
is now working toward his Ph.D. in physics 
at Dartmouth College. He says "hello to 
everyone." . .. Richard Wallin writes that 
he and his catfish have settled much too 
comfortably in Amherst, Mass., where he is 
working towards his Ph.D. in educational 
psychology which he says is "beginning to 
seem an unending endeavor." Dick recently 
ran into Bob Leet who has built himself a 
house in the woods near Amherst. Bob is 
now off "wintering" in California.... I hope 
to be hearing from you soon! — Richard J. 
Moen, Secretary, 4008 IDS Tower. Min¬ 
neapolis, Minn. 55402 


The new '69 officers ,sre: President: 
Laura Miller Peterson, 131 Patterson St., 
Bedford, Mass. 01730; Vice President: 
Thomas Najarlan, 193 Lewis Rd., Belmont, 
Mass. 02178; Secretary/Treasurer: Peter 
Peckarsky, 950 25th St. N.W., #402, 
Washington, D.C. 20037; Class Agent: 
Meivyn Basan, 114 Stratmore Rd., 
Brighton, Mass. 02146; Executive Commit¬ 
tee: Carolyn Gissen Dedrick, 12 Park St., 
Brookline, Mass. 02146; Shelley Fleet, 
7620 N. Eldorado St., #303, Stockton, 
Calif. 95207; Maria Kivisild Ogrydziak, 72 
Standish St., Cambridge, Mass. 02138. 
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Bob Haworth writes, "I am now completing 
my last year in three on a training program 
with Honeywell's Major Computer Plant in 
Phoenix. I have gotten a Master's in E.E. 
from Arizona State University and am still 
dating Nan Robinson (would have been 
class of '75) who is taking pre-med at A.S.U. 

. . . Joe Clift says that he is enrolled in the 
Stanford M.B.A. Public Management Pro¬ 
gram. "I miss Cambridge — Palo Alto isn't 
qgite the same. The program is really 
great." 

A few short notes . .. Ernesto Murillo is 
working In Colombia, advising the Depart¬ 
ment of Planning on Transportation. ... 
Fred Fruitman is at the University of To¬ 
ronto Law School, having returned from two 
years in England where he got a law degree 
from Oxford. . . . Cynthia DuPont is work¬ 
ing in the Opera Company of Boston in a 
number of capacities, including chorus. ... 
Don Seltzer has been working in Industrial 
Automation at Draper Lab for the last two 
years and was married in September to 
Ann-Marie-Resch (Emerson '73).. . . Lewis 
Jester III will be graduating from the Har¬ 
vard Business School. . .. David J. Beck 
and Vincent Tobkin are also at the B. 
School. ... Virginia Clark received her 
Master's in the Yale Geology and 
Geophysics program last year. ... Byron # 
Miller was recently promoted to Assistant to 
the President of the Wallerstein Company, a 
division of Baxter Laboratories. . . . 
Shelden Jay Price has moved to the Uni¬ 
versity of Virginia graduate school. ... Jim 
Roxlo writes that he is alive and well work¬ 
ing for DuPont in Wilmington and spends his 
time sailing ancTplaying tennis. ... Bruce 
Schwartz is at Law School. .. . Thomas 
DIPrete is working toward a Ph.D. in sociol¬ 
ogy at Columbia. 

Terrill Chang reports, “I have opted to 
stay in rain country. I finished my M.S. and 


am now a Mechanical Engineer with 
CH2M-HILL, a consulting company in their 
Bellvue, Washington office." . . Allan Kirk¬ 
patrick is back in Cambridge and has re¬ 
placed Shabblr Nomanbhoy at Scientific 
Energy Systems in Watertown analysing the 
performance of their steam engine. ... 
Shabbir, incidentally is travelling through 
Europe and was in Paris through Christmas. 
From Rome he wrote, "It is a magnificent 
city. St. Peter's is just too awe inspiring and 
Michelangelo a genius of no mean order. 
Today I went roaming around the back 
streets to find the spot where old July 
stained the streets." 

Michael Kotch writes, "I am in Los 
Angeles with two cats in the yard and four 
more in a recent litter. I have moved from 
bombers to the space shuttle where the 
work is heavy and my particular task (wind 
tunnfel testing) takes me to numerous gov¬ 
ernment facilities across the U.S. There are 
many challenges, both academic and per¬ 
sonal." . . . Robert Reiter reports, "After 
two and a half years at the University of 
Maryland with G.T.A. I'm bypassing the 
M.S. in-favor of a Ph.D. now that I’ve suc¬ 
cessfully (and finally) completed my com¬ 
prehensive course vyork and examinations 
in computer science. Hope to have a disser¬ 
tation topic by May. Still trusting in the Lord 
Jesus (and still single,).” .. . Richard Eck¬ 
ert has graudated from Air Force navigator 
training Mather A.F.B., Calif., where he is 
remaining. Happy Groundhog day to you all. 

— Dick Fletcher, Secretary, 135 West St., 
Braintree, Mass. 02184 
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Well, how do I start oft? I don't know, maybe 
I’ll just continue. I have heard from 
Richard Parker. He is a graduate student 
in Biology at the California Institute of Tech¬ 
nology (weird name for a school, isn't it). He 
says that Will Wheatley and Bob Collier 
are also attending there. Bob is now married 

— to Patricia Mooney. Richard writes us, 
“Life in Pasadena is dull and Cal Tech is 
very different from M.l.T." ... Another in 
California is Lionel Goulet, who writes, "I’m 
living and working in California where an 
M.l.T. degree means something. They don't 
know any better out here*! guess.” ... And a 
third classmate in California — this must be 
the month for California — Richard Gran- 
stein, who writes, “lama student at U.C.L.A. 
Medical School, working hard. I'm tl)inklng 
somewhat about applying to an M.D.-Ph.D. 
program, but don’t have to decide for 
awhile.” And that is the last of the California 
correspondents for this month. 

Dave Gromala is in Illinois and tells us, 
"I'm presently enrolled in graduate schooi at 
Northwestern University. My state of 
finances is atrocious. Don’t worry Dave, 
soon everyone’s finances will be atrocious. 
... Now a little from the Cambridge-Boston 
area contingent. John Hixson is working 
for the Cambridge Transportation Forum — 
an advisory board to the City Council made 
up of Cambridge citizens.. Tom Vasak is 
working as a programmer for the Boston 
University Medical Center. .. . And myself. 
In addition to school, I’m working part-time 
as a transportation planner for the Cam¬ 
bridge Community Development Depart¬ 
ment. — Dennis Dickstein, Secretary- 
Treasurer, 23 Howard Street. Cambridge, 
Mass. 02139 
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AS YOU LIKE IT!!! 

Spectacular Investment Lots... 


Over the next few months many advertisements on hun¬ 
dreds of gold coins, bars, medals and modern gold material 
commemorating everything from Humpty-Dumpty to the Un¬ 
known Islands in Nowhere Land will find their way onto the 
market. We urge you, the collector-investor, not to buy 
wildly. Concentrate your buying on countries which have 
proven themselves numismatically. Find out what the buy 
back policy (if any) is on the material you are purchasing. Be 
careful, play safe and enjoy this great hobby. It is someone 
with knowledge who will benefit over a long period of time. 
Our staff is always available to answer any of your questions 
of just to give you advice. So, whether it might be recom¬ 
mended reading material, investment counseling or just a 
"Hello" you want, we would like to hear from each and every 
one of you. 

J. J. Doihun, Ph D. 



UNITED STATES 
EIGHT PIECE GOLD SET 


SPECTACULAR GOLD 
INVESTMENT! 


ROU OF GOLD 
BRITISH SOVEREIGNS 

Roll of twenty pieces early dale 
Gold. These sovereigns are hand¬ 
picked quality pieces almost uncir¬ 
culated condition. A tremendous 
hedge against Inflation and each 
piece contains approximately '/■ 
Pure Troy OZ. Gold. We offer the 
wise investor a mixed roll Offer li¬ 
mited to the first three orders! A 
value packed deal priced low. 

$1,395.00 



ROOSEVELT DIME 
ROLL SET 


This roll set is complete 48 rolls 
1946-64 PDS. Grading is Fine-BU. 
This dime roll set Is all silver and Is 
strongly recommended to an inves¬ 
tor or hoarder as a hedge. We offer 
In It both bullion and numismatic 
value at nearly the junk silver price. 
All the Rare rolls are included! Two 
nice roll sets in stock at this time; 

$1,095.00 


CANADIAN GOLD 
PRESENTATION SET 

Contains the only $20. Gold piece 
coined In Canada's history. The $20. 
Commemorative Gold piece was is¬ 
sued in 1967 in proof condition as 
part of a seven com proof presenta¬ 
tion set The mihtage was extremely 
low, around 300,000 In years to 
come, this set could prove very un¬ 
derpriced. The $20 Gold centennial 
coin in leather presentation case 
with six other proof silver and copper 
coins Is available for the modest 
orlce of 

$395.00 



FRANKLIN HALF 
ROLL SET 


This roll set is complete. 35 rolls 
1948-63 PDS. Grading is Fine-BU. 
We strongly recommend this roll set 
to an investor or hoarder as a hedge 
What you're getting here Is both bul¬ 
lion value and numismatic value at a 
price barely above the premium 
dealers are paying for junk silver. 
Jump on this! Call for confirmation 
please Postage additional. 

$1.595.00 


One of the best buys in Gold on the 
market. We have just purchased 
three beautiful Choice BU mint con¬ 
dition eight piece U S. Gold sets of 
"handpicked" quality, containing 
$20. Saint, $20. Liberty. $10. Indian, 
$10. Liberty, $5. Indian. $5, Liberty, 
$2.5 Indian, $2.5 Liberty. Bonus 
eight piece plastic holder for display 
thrown in free! Each piece of Gold in 
these sets was bought in its original 
bank box An excellent investment! 

$1.595 00 



WHEAT CENT BAG 
OLD HOARD 

A tremendous copper investment! 
Thousands of old Lincoln Cents. 
Many early rare dates just sitting in 
these bags. Bags are unsearched 
from recent estate purchase. Bought 
thirty bags from an Old Timer who 
had a paper route during the early- 
mid 1900's. He saved every Lincoln 
Cent. Quit saving in 1958. Un¬ 
searched 1909-1958 PDS. Bonus 
free catalogue to look up values! 
Bag of 5,000 grading approximate 
GD-BU: 

$195.00 


There Roared the Sea and the Tri n- 
pets Sounded twelve piece Gold r il. 
The complete set of one of ev y 
type of Gold piece minted. Conta s 
the eight piece Gold set. In additi, i, 
the Rare $3. Gold is included. At a, 
the three $1. Gold pieces, Types I II 
ahd III. All coins will be full frosty I - 
circulated except the Rare $1. Gc J 
Type II Ef-AU. First check takes it 

$3,195 00 



WALKING HALF DOLLAR 
COUECTION 


Excellent short-term investmen' 
Truly one of the most beautiful coin 
ever made. "Superb" select she 
sets made up of twenty differer 
dates and mint-marks struck fror 
1941 to 1947 PDS. All coins are fu 
frosty Brilliant Uncirculated. Fiftee; 
years ago a similar collection c 
Barber Halves could be put togethe 
at a reasonable price. Today such , 
collection would sell lor closer ti 
$ 8 , 000.00 

Each set for $419.00 

Two sets lor $825.00 


Daily BUY-SELL Quotations on all Bullion and Silver Coins are available. All material is in 
stock ready for immediate shipment by insured and registered mail upon receipt of funds. 

Please phone: 617-227-0099 for current quotes and price information. Order with 
confidence. Your satisfaction is guaranteed. Mass, residents add 3% sales tax. Office 
hours by appointment. Personal checks OK. Allow for clearance. Cashiers' checks and 
money orders receive fastest service. 




John J Doihun, President (Ph D , M I T.) 


40 Court Street 


Government Center 


Boston, Mass. 02101 




